
with 200Q h.p.'Th underholts 

Speed, range, fire -power and 
high -altitude performance 
place the Army’s new Republic 

"Thunderbolts" among the world’s outstanding air- 
planes. The heart of each of these great pursuits is its 
2,000-horsepower supercharged Double Wasp engine. 


: 


PRATT & WHITNEY AIRCRAFT 

EAST HARTFORD, CONNECTICUT 

ONE OF THE THREE DIVISIONS OF UNITED AIRCRAFT CORPORATION 







talk but an actual fact known by 
ssembly Engineers, who have had 
rith the SPEED NUT SYSTEM in 


the assembly of civiiic 


lazing gains in speed and reductions in 

, the SPEED NUT SYSTEM also provides 
-Tension Lock that solves the problem of 


;peed of the SPEED NUT SYSTEM Keep 'em 
id Keep 'em Rolling, FASTER and FASTER, 
is to send your assembly details so we can rush 
md engineering data promptly. 


TINNERMAN PRODUCTS, INC. 


ENGLAND: 


OVER A BILLION IN USE 


★ OVER 1,0 0 0 SHAPES AND SIZE 
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VIBRATION MEASURING 
EQUIPMENT 

Velocity unit. Amplifier-vibration 


oscillographs, and analyzers. 



SOUND LEVEL METER 

For die study of noises in engines, 
propellers, aircraft cabins, build- 
ings. and equipment. Operates with 

vibrations. By amplifying and re- 
cording die ninpiii of die meter. 

noises and vibrations ate obtained. 



REDHED FLIGHT ANALYZER 

A portable instrument for record- 
ing the action of airplanes in flight 

boats, and other vehicles. 
(Illustrations: General Electric Co.; 
General Radio Co.; Impact Regis- 
ter Co.) 



His knowing Ungers leel an airplane's pulse 

Aviation is one of many industries whose products must he able to "take it." Their 
performance depends on pre-testing . . . exact knowledge of the effect of strains, forces, 
and vibrations in and on their structures. 

Waugh Laboratories was organized for exactly this purpose. 

Waugh Engineering Field Service for structural testing in field or laboratory is avail- 
able with all types of instruments on a per tliim or contract basis. Instruments may be 
purchased if desired; many of them may also he rented. 

For information regarding Waugh Laboratories’ service application to particular indus- 
tries, write to Nereus H. Roy, Director, at the address below. 


Odicr auxiliary testing equipment 
I ih for obtaining time-space 
of chart speed. Hrrnartl Mechanical 

tires torques, in inch pounds, 'in 
bolls, shafts, crank shafts, and 


WAUGH 





DIVISION OF WAUGH EQUIPMENT COMPANY • 430 LEXINGTON AVENUE, f 



THE ALL-AMERICAN A lit PLANE FOR ALL AMERICA 


FREE CATALOG showing all the Piper planes may be obtained 
from your Piper Dealer. Or, if you wish, we will gladly mail 
you one of these handsome, deluxe catalogs which portray all 
the new Piper ships in full natural color, providing you enclose 
10c in stamps or coin for postage-handling. Piper Aircraft Cor- 
poration, Department A32, Lock Haven, Pennsylvania, U.S.A. 




Here’s the plane for '-12 . . . geared to the wartime economy of the 
nation! The new Piper Super Cruiser combines in one ship a multi- 
purpose usefulness unequalled in any plane within hundreds of dollars 
of the Super Cruiser’s low price. Flight schools, CPT contractors and 
flying service operators will find the Piper Super Cruiser an efficient 
anti economical primary pilot trainer. If blind flying equipment is 
installed it becomes an excellent ship for instrument instruction. In 
the CPT cross-country course it can be used for both night flying and 
solo cross-country phases. And its 25-gallon gas rapacity, speed and 
payload ideally adapt it to Civil Air Patrol flying. The Piper Super 
Cruiser is engineered and built to serve every flight requirement ... the 
All-American airplane for all America. 


# PIPER 


POINTS THE WAY TO WIIVCS FOR ALL AMERICA 
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Th is permanent tracing paper is 
transparentized with Albanite 


physically and chemicallymert. ALBANENE drawing board. Ask your^K&E dealer or 

Equally important. ALBANENE has a fine 
hard “tooth” that takes ink or pencil beauti- 


K&E Ctibancne 

THE STABILIZED TRACING PAPER 
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PAN AMERICAN AIRWAYS 

mechanic installing B<3 Spark 
Plugs in a Wright 
Engine. 's have al- 
ways been standard 
equipment on Pan 
American Airways 
Planes. 


THE B<3 CORPORATION 


Contractors to the Vnited Stales Army , Navy anil Coast Guard and Aircraft Engine Builders 


136 WEST 52nd STREET, NEW YORK, NEW YORK 
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e\ FEWEST ADDITION to the ADEL family 
“ V of some 50 Hydraulic Selector Valves is 
the "Mighty Midget” which is shown in above 
unretouched photograph. Weighs only 8 oz. 
Measures only l'/4"x3l4"x2J&". Weight savings 
of 7696 and space savings of 72% have been 
effected while performance characteristics are 
actually superior to predecessor models which 
have won wide acclaim in the industry. 
Reduced operating handle loads of as low as 16 
inch pounds for 800 p.s.i. operation. Modified 
cam designs permit operation at 3000 p. s. i. 
with exceptionally low handle loads and emer- 
gency application of 4250 p.s. i. with ample 
safety factor. 

Design simplicity is evidenced by the fact that 
these assemblies utilize the same basic design as 
predecessor units in use thruout the world. 
Convenient servicing possible without discon- 
necting hydraulic lines. Strict interchangeability 
of standardized operating parts is maintained 
and more convenient porting arrangement is 
provided. 

Bodies fabricated from dural bar stock, assuring 
uniform strength, freedom from porosity, max- 
imum dependability with minimum of weight. 
Valve ana camshaft assemblies are manufactured 
from stainless steel, heat-treated to assure max- 

Critical dimensions are obtained by grinding, 
super- finishing, and polishing operations on 
specially designed ADEL equipment. Adel En- 
gineers will be pleased to submit recommenda- 
tions to Defense Organizations — write today. 





How BLACK & DECKER Helps You 

Push America’s Plane Program 


Aircraft plants logically turn to “Electric Tool Headquarters” for portable 
electric tools to help speed America’s plane production. They’ve found that 
on any tooling-up problem. Black & Decker offers these unequalled facilities: 

1. The engineering “know-how” to produce tools specifically de- 
signed to solve a definite problem; tools that will last longer, give 

2 . Dependable advice on tooling up, through the largest field force in 
the electric tool industry — 

3 . 120 different types of portable electric tools. Some shown here — 

4 . A convenient and informed source of supply, through leading dis- 

5. Prompt repair and parts service, from 26 factory-owned service 
branches located coast-to-coast. 

Your jobber will gladly demonstrate the Black & Decker production and 
maintenance tools you need — or write for Free “Aircraft Tool Catalog” to: 
The Black & Decker Mfg. Co., 738 Pennsylvania Ave.,Towson, Maryland. 




Leading Distributors Everywhere Sell 


*fc/€ukiL&ecil&L, 
Tools 


Portable Electric 
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Bendix Radio, Division of Bendix Aviation Corpora- 
tion, Baltimore, Md., U. S. A. Cable Address: Benrad. 
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BUILT FOR Use AND Abuse 

nEnffinm 

WORK BENCHES OF STEEL 

More than 1300 styles and models to fit every need . . . each one noted 
for its sturdiness, rigidity, wearing quality and smart appearance. 

"Hallowell" Bench tops are 
famous for their ability to 
withstand use and abuse. 

The model shown is fitted 
with a heavy laminated 
maple wood top. Steel and 
Masonite tops are also avail- 

Throughout the Aviation industry, the choice of particular buyers is the 
"Hallowell", because of built-in quality and practical design for every 
purpose. 


Exclusive is the wide range 
of widths and heights of leg 
sizes "Hallowell" Benches pro- 
vide for varying requirements. 
Available in standard and 
extra heavy construction. 


BULLETIN AND DETAILS ON REQUEST -NO OBLIGATION 

Stan dard Pressed Steel Co. 

JENKINTOWN, PENNA. BOX 566 
BRANCHES 

BOSTON • DETROIT •INDIANAPOLIS • CHICAGO • ST. LOUIS • SAN FRANCISCO 
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• Aluminum welding 


lies listed above. 
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R. MALLORY ft CO., Inc., INDIANAPOLIS, INDIANA • i 


esc — PELMALLO 


MallorY 



SYLPHON PRODUCTS 

FOR THE 

AIRCRAFT INDUSTRY 

INCLUDE: 


Liquid Cooled Engine Thermostats 
Oil Cooler Thermostats 
Fuel Pressure Regulating Valves 
Thermostatic Shutter Release 
Non-Bleeding Vacuum Regulator 
for Gyro Instruments 
Bellows Assemblies for Super- 
Charger Controls, Carburetor Con- 
trols, Fuel Injector Controls, etc. 

Shaft Seals for Magnetos, Hydraul- 
ic Pumps, etc. 


THE FULTON SYLPHON CO. 


KNOXVILLE, TENNESSEE 
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BALLBEARINGS 
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Lycoming leadership in building engines for 
America’s training planes is important to 
civilian as well as military aviation. In the 
Piper Super Cruiser the ioo h.p. Lycoming 
horizontally opposed engineprovidesdepend- 
able performance for pilot training, instru- 
ment instruction and Civil Air Patrol flying. 
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NEW! SPECIAL TOOL FOOPPLYING 


LIGHT, COMPACT, CP No. 301-R 
RIVNUT DRIVER wi,h lover throt. 


r 1 

nm 
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Special features of Rivnut Drivers are a threaded 
mandrel and an anvil (similar to the finder of a 
screw driver). These are available in various sizes 
for specific Rivnuts. 

Holding Rivnut in one hand, operator inserts man- 
drel in head of Rivnut and applies tool-power 
until the Rivnut head touches the anvil. 

The Rivnut is then inserted in the hole; pt 
applied and the Rivnut is driven. 

The throttle valve is then moved to the reverse 
position; the mandrel reverses itself and backs 
out of the threaded hole in the Rivnut. 

Optionally, the Rivnut can be inserted in the hole 
and upset by the CP Driver without first threading 
the Rivnut on the mandrel. 


I ATION. 
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B.F. GOODRICH COMPANY’S RIVNUTS! 



THE ONLY POWER TOOL FOR DRIVING 
AND UPSETTING INTERNALLY 
THREAD ED TUBULAR RIVETS 
Speeds Up Fabrication 

NEW YORK— Chicago Pneumatic Tool 
Company, world's largest manufacturer 
of aviation tools, announces the devel- 
opment of CP No. 301-R Rivnut Driver 
(patented and patents applied for), under 
agreement with B. F. Goodrich Company. 

Working entirely from one side. Rivnuts 
can now be driven or upset faster, with- 
out damage to rivet or structure. De-Icers 
and other attachments can be applied 
quickly and permanently. Much time 
can be saved in skin repairs and in 
many secondary structural applications. 


Chicago Pneumatic 



RIVNUTS MAYBE USED AS 

NUT PLATES. ..RIVETS.. .OR BOTH! 




♦ THIS IS THE MANDREL,^ available in various sires. 


CHICAGO 
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ALSO: Air Compressors, Electric Tools, Hydraulic 
Aviation Accessories, Diesel Engines, Rock Drills 
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DON’T THROW AWAY YOUR BROACHES or 


REAMERS Because they are a LITTLE UNDERSIZE 



Use the SUNNEN “MA” Precision 
HONING MACHINE to take out 
that Last Thousandth or so . . . 


Mfl 

& n ^ 


M ^ 


Reamers and broaches are expensive — and hard to get! Don't 
discard them simply because they are a little undersize. Go 
ahead — use them as long as you can — and remove that last 
thousandth or two with the Sunnen "MA" Precision Honing Machine. 
Leading defense manufacturers the country over are using 
machine to accurately finish internal cylindrical 
to 2.400". Accuracy within .0001" is guar- 
anteed and has often been held to .000025" 
in production work. 

Solves Five Important Problems 

1. Corrects errors of out-of-roundness and toper caused by 
previous operations. 

2. Produces super-smooth surface finishes. 

3. Accurately finishes holes to very close tolerances both as 
to size and straightness. 

4. Maintains alignment already established by previous oper- 

5. Provides simple, low cost method for accurately duplicating 

Relieves Big Internal Grinders— Can Be Set Up 
in a Minute— Does Not Require Skilled Labor 

Fast — not only in production, but can be set up and work 
located in a minute. Any intelligent workman — or girl — can 
produce precision work with only a few hours' practice. You 
can shift your highly skilled labor to other jobs. 

Write (or FREE /Bulletin 
giving complete information and showing many examples of 
use. Or if you prefer, we'll have o sales engineer coll and 
demonstrate this equipment in your plant, on your job. 




m SUNNEN PRODUCTS CO. 


7942 Manchester Ave. St. Louis, Mo. 
Canadian Factory: Chatham, Ontario 
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TARGET! OUR PRECISION ENDS HERE! 


There it is! Squarely in the center of the sight— The enemy objective. And 
to this end we have worked, and you have worked with infinite care. 

Whether he sees it or not, squarely in the center of each bombsight, the 
bombardier focuses the skill of half a million workmen checking and 
forming thousands of bomber parts. 

At Vard we are part of the great bomber assembly lines— from first to 
last. We build the thread and plug gages, snap and step gages which check 
the many interchangeable parts of aircraft. We build delicate external com- 
parators which quickly show differences in work thickness of l/10,000th 
of an inch and less. VARD-built hydraulics, accessories, controls and geared 
operating parts are present on many of the American and British bombers 
and fighters. 

Finally, Vard course plotters guide the bombers on their flight and 
through Vard lenses, prisms and mirrors the target appears— squarely in 
the crosslines. 

VARD engineers will help you too, get on your target with precision. 


Vard 


1 PASADENA, CALIFORNIA, U. S. A. • SUCCESSOR 
• TO VARD MECHANICAL LABORATORY 



WE SWEAR TO YOU 



There is no fury like a fighting America. We 
are together in letting evil know our might. Al- 
ready a great addition is heading toward com- 
pletion as Bell Aircraft steps-up production of 


the Bell Airacobra. There will be no delays as 
loyal workers sweat out thousands of cannon- 
carrying Airacobras. That is our task ... we swear 
to you we’ll do it 




BELL Aircraft 

CORPORATION 




ON WINGS" 
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CURVES WON’T BOTHER RIVETERS 


New Self-Leveling 
Swivel Flush Set 


Makes Cxperts of Amateurs: Now curves ond 
contours of working surfaces won't bother even the 
inexperienced riveter. This new Aero Tool Swivel 
Flush Set has full-swiveling action— is automatically 
self-leveling. Lapped-in ball and socket construction 
with effective lock ring and tough rubber collar 
assures extreme durability ond efficiency. 

The extra-large 1 %' face on Aero Tool Swivel 
Flush Set combines with swivel action to smooth and 
iron skin surfaces. Due to its light weight and ample 
diometer of both shank and face, it delivers a 


harder blow, a truer blow, to the rivet from many 
angles— maximum striking power is thus achieved. 

Aero Tool Swivel Flush Sets are Microglass Fin- 
ished to provide a super-smooth surface that can't 
harm aircraft skins and are, of course, Compara- 
meter Inspected for dimensional accuracy ond sur- 
face perfection. Of equal excellence and years- 
ahead-design are the many aircraft production 
tools described in a factual, file size, twenty-eight 
page catalog just off the press— write for it today. 

For better tools, for special tools, write Aero Tool. 


HERO TOOL [0. 


CUPFORGED AVIATION TOOL: 


00LS 
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RUBBERRESEARCH FOR THE 



Tests on the basic conditions for 

ICE FORMATIONS 


Then we started things whirling. 

At a fixed point in the rotation, we released rain- 
drops of one specific size. Then we removed the sen- 
sitized paper and counted the raindrops, plotting 
their position in relation to the leading edge of the 
wing. We did this over and over again ... at different 
speeds, with different size raindrops . . . with wings 
tipped at angles, with wings presenting different 
airfoil surfaces. 

Today, we have graphs that tell the story of where 
freezing rain hits a wing . . . that tell us just how far 
back from the leading edge of a wing De-Icers should 
extend for adequate protection. 

We have a catalog available to you containing 
technical data on De-Icers. We hope you'll feel free 
to call on us at any time with ice elimination prob- 
with any other in which our research might 
prove of value. Write, air-mail, to The B. F. Goodrich 
Company, Aeronautical Division, Akron, Ohio. 



Airtoils tested. 









[ SPARTAN AIDS IN SPEEDING UP NATIONAL DEFENSE 



Training Period Shortened 

by New 6-Day-Week Schedule 

★ 

. . . Students to Get Same High Quality 
Training . . . and Step Into Vital 
Good-Paying Positions Earlier 


Because it is imperative that trained men be supplied to all branches 
of aviation in the shortest possible time, SPARTAN School cooper- 
ates by placing its training on a six-day-a-week schedule. Each week 
will include extra training time and the length of the courses will 
be shortened approximately 20J6. 

This new, speeded-up training program will provide SPARTAN 
students these definite advantages: (1) Will get graduates into the 
industry where they are vitally needed at once, and thus speed up 
National Defense. (2) Will afford considerable savings to students 
for room, board and personal maintenance because of shorter training 
period. (3) Will place students in good paying positions earlier, 
allowing them to add to their lifetime earnings. 

Exactly the same fine quality training for which SPARTAN has long 
been famous will be provided under this new training schedule. All 
the high class features which have made SPARTAN the outstanding 
aviation school in America will be included. Every hour of the 
skilled personalized instruction and actual shop and laboratory 
experience which has proved so advantageous to SPARTAN students 
will still be given. You simply proceed from your training into a good 
aviation position in shorter time, due to extra training each week. 


Shorter A & E Mechanic Course . ..and Aeronautical Engineering Course 

The new SPARTAN 6-day-week schedule shortens the Shortening the length of the SPARTAN Aeronautical 

iilps 



SPARTAN 


CHECK COURSES YOU PREFER: 
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Engineered Handling Equipment 


SAVES TIME • SPEEDS PRODUCTION 



The versatile experience and complete manufactur- 
ing facilities of Whiting Corporation are coordinated 
by the Aviation Department to make available an 
unusual service to manufacturers and transport 
and fixed base operators. 

Whether it is a huge crane of 700,000-lb. capacity 
or a small bomb hoist, Whiting engineers provide 
handling equipment to save time— speed production. 

Besides cranes and hoists, Whiting products include 
service-tested matched maintenance and handling 
equipment— metal working machines. Whiting engi- 
neers develop new devices to customers’ specifica- 
tions, and the research staff is equipped to work 
with you in solving your equipment problems. 


WHITING CORPORATION • Aviation Departure 



t/jinm 
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THE CLEVELAND PNEUMATIC TOOL CO. 

3734 East 78th Street • Aircraft Division • Cleveland, Ohio 

CONTRACTORS TO THE UNITED STATES GOVERNMENT 


E VERY major manufacturer of airplanes in the 
United States uses one or more products of 
The Cleveland Pneumatic Tool Co. In landing gear 
equipment, Aerol Struts enjoy overwhelming 
preference throughout the industry. In airplane 
production, our extensive line of Cleco pneumatic 
tools, valves, fittings, and accessories, as well as 


Cleco sheetholders, help meet the nation's cry 
for planes and still more planes. * This univer- 
sal use of Cleco products is not only a gratifying 
endorsement of our efforts. It is even more — a 
solemn responsibility in the successful completion 
of America's wartime program. In the fulfill- 
ment of this great responsibility we shall not fail. 


USED 


,Af AMERICA 


P "f W 



The Coronado 

American Eagle - 1942 Model. 
Alert, far-ranging talons over 
the outposts of Freedom! 


ConsoJidatedCSfh Aircraft Corporation 


. N DIEGO 


FT. WORTH 
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...made to A-N, AC and NAF specifications 

O UTSTANDINGamong the products 
of American Metal HoseBranch 
of The American Brass Company is a 
complete line of flexible shielding con- 
duit and conduit fittings. Today large 
quantities are being used on all types 
of planes carrying radio equipment. 

Relief for Busy Assembly Lines 
Currently many plane manufacturers, 
to relieve their heavily burdened Elec- 

c/4ntefaca*t 

AMERICAN METAL HOSE BRANCH OF THE AMERICAN BRASS COMPANY • GENERAL OFFICES, WATERBURY, CONN. 
Subsidiary of Anaconda Copper Mining Company • In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ontario 


trical and Assembling Departments, 
are using the facilities of American's 
large Assembling Department — staffed 
by experts and fully equipped for 
beading or soldering fittings direct 
to flexible shielding conduit. 

Technical Service: 

New Aviation Book 
The technical division of the 
American Metal Hose Branch 


is always ready to cooperate in the 
development of flexible metal con- 
nectors for special purposes. 

One thing more: Be sure to have 
your file our new book, American 
Metal Hose Products for the 
\ Aviation Industry. A request 
on a penny post card will 
bring it to you without ob- 
ligation. m - 








TSr" inc ™« 

..i --^aassa 

UPPERS 

£=£=* 
lfm uuko, 


GRINDERS 

mn lumens 


For the quick, accurate performance "f every drilling operation on aircraft work 
thor offers the most complete line of small-capacity electric drills available. 
Among the twenty-four different sizes of these extra small, extra light thor drills 
are motor sizes, speeds, torques, and handle styles to provide for every type of 
material and every operating condition. Each model is a sturdy production tool, 
built for continuous service on top-speed schedules. For full information, request 
the new THOR Airplane Tool Catalog. 
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A new Grinding Wheel that practically 
eliminates an old bugaboo called "burning" 



Once in a while a development conics along 
that knocks old ideas into a cocked lint. That 
has just happened to grinding wheels. A new 
wheel, named Por-os-wa.v, is taking cuts you 
never dreamed of before, stepping up produc- 
tion per man per machine 2 to 5 times and 
practically eliminating burns. 

The success of the Por-os-way wheel is the 
result of an entirely new structure. The Por- 
os-way wheel has millions of air cells that 
cool each grinding point. Yet the wheel— for 
all its porosity — is tough and strong due to a 
new vitrified bond and a "stringy" texture 


produced by an exclusive patented process. 
You can see the difference easily with your 
naked eye but you'll have to try Por-os-way 
to believe how much faster, cooler and free 
cutting it works, how it holds its corner, and 
how little dressing it requires. 

Try the Por-os-way wheel on hardened tool 
and die steels, and on softer materials such as 
tin, aluminum, copper, wood, rubber and plas- 
tics. Write today for a trial demonstration. 
A. P. dkSaNNO & Son. Inc., 432 Wheatland 
Street, PiiOHNixvnxE. Pennsylvania. 


POR-OS-WAY*,* W^-RAOIAC* PRODUCT 
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On December 17,1941 

the submarine tender 

U. S. S. SPERRY 

was launched at Mare Island, California, the first 
vessel to take the water after the declaration of 
war and the Navy’s answer to the President’s call 
for ships, ships, and more ships. ^ 

Sperry Gyroscope is highly honored that 
this important vessel bears the name of Elmer 
Ambrose Sperry, whose early interest in the devel- 
opment of apparatus for the U. S. Navy led to ^ 

his founding the company thirty-two years ago. 

SPERRY GYROSCOPE COMPANY, INC. 

Brooklyn, New York 


★ 


★ 
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Because of their compactness and outstanding performance, Bendix ^ 

Four-Way Selector Valves— available in one-two-and three bank f. 
combinations — are proving doubly effective in speeding up war Kj 
production. The extreme simplicity of their design means faster B 
production, while their compactness and minimum plumbing R 
requirements have materially reduced installation time. 

The characteristic radial design of all Bendix Four-Way Valves F 
provides four outstanding advantages: Construction is reduced to a 
minimum number of parts; the valve weighs less than other units j‘ 
of the same capacity; pressure drop is exceptionally low because the 
fluid path is the shortest possible; the design is the only one per- l' 

mining the use of co-axial shafts which permits all handles to be £ 

operated simultaneously when desired. 



These valves are equipped with Bendix-developed plastic poppets 
which assure smooth, quiet operation at all flows. 

All parts are interchangeable — the dual and triple- 
bank combinations duplicate the basic 
design as is indicated in the small picture 
above. The large illustration shows 
the Dual Bank Selector Valve. 


BENDIX AVIATION, LTD. 


DISCONNECT COUPLINGS <0? POWER BRAKE VALVES ^ CHECK VALVES ^ PRESSURE REGULATORS 
HAND PUMPS ACTUATING CYLINDERS HYDRAULIC ELECTRIC SWITCHES RESTRICTOR VALVES 

SEQUENCE VALVES HYDRAULIC SELECTOR VALVES TUBE CLAMPS CUSTOM BUILT RADIO ^ 



FOR HYDRAULIC CONTROL SYSTEMS 
in the 'plane 

i Used as original equipment by practically 
all leading airplane builders, the G-159J 
Purolator is a thoroughly dependable filter 
for automatic hydraulic systems installed 
for the operation of wing flaps, gun turrets, 
retractable landing gear, and other devices. 
This model will handle 12 g.p.m. of 100 
SSU oil at 1 00°F., with a maximum of 1 2 lbs. pressure 
drop. Operating pressures are up to 1500 lbs. Filtering 
element has a spacing of .003”. Weight only 1% lbs. 


The G-160 Purolator is specially developed for use on 
the suction side of the hand pump in emergency manual 
controls. It may also be used on the discharge side of 
the hydraulic pump, handling 1% g.p.m. at aa operating 
pressure of 1500 lbs. 


PUROLATOR PRODUCTS, INC. 

Home Office: Newark, New Jeney 


FOR LUBRICATING OIL 



Purolator lube oil filters are now 
widely used to guard against the 
danger of dirty oil in block tests 

meets this problem, too, with the 
experience gained in producing 
the majority of the filter equip- 
ment used on gasoline and Diesel 
engines of all kinds. 
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BENDIX AVIATION, LTD. 

Subiidlary of A.loflo* CerpereUee 

NORTH HOLLYWOOD, CALIFORNIA 


COMMUNICATION SYSTEM 





PUMP ENGINEERING SERVICE CORPORATION 

DIVISION BORG-WARNER CORPORATION * 12910 TAFT AVENUE * CLEVELAND, OHIO 


PLANTS: CLEVELAND 


DETROIT 


CHICAGO 
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This looks like . . . 

MORE FOR LESS 


We've been more or less 
successful in our methods — 
but let's assume we’re wrong. 
Let's get a fresh start and 
prove each step as right before 
we take it. 

ALTER ECO: Fine exercise to prevent 
manufacturing ruts. Let’s start with 
the two ways of joining two plates 
at right angle, say. What's the pro- 
cedure for method “A”? 

It’s plain to see we hold 
the plates with angles and 
rivets. We must drill or punch 
holes, fit them up, fill them 
up with rivets and hammer 
down the heads of the rivets. 
This requires 14.85 pounds of 
connecting material per foot 
of joint. 

ALTER EGO: And in method “B” you 
just weld a bead along each side of 


the joint. This joint requires only 
8/10 of a pound of connecting mate- 
rial per foot. But look closer, what 
else do you find? 

Here’s the big point. To 
get a load capacity of 70,000 

pounds per foot, in the case 
of "A" we must use %-inch 

use only %-inch plate! 

ALTER EGO: Isn’t it obvious then that 
welding gives MORE for LESS. 
Now, how can we get that for our 
present work and future plans? 

A good starter would be to 
invest $1.50 in that Procedure 
Handbook which is published 
by The Lincoln Electric Com- 
pany, Cleveland, Ohio, and 
study it so that we can figure 
out how arc welding can give 
us MORE for LESS. 
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American Export’s 
Flying Ace "Excalibur" 


The first of three Sikorsky flying boats built for 
American Export Airlines is now undergoing 
flight tests. Designed to fly the Atlantic non-stop 
with full load of passengers, mail and express, 
the "Excalibur" will soon take its place as the 
first of American Export’s fleet of Flying Aces. 
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American Airlines, Inc. Wins Billion Mile Safety Record 


TOOLS -FROM 
MIDGET WRENCHES 
TO HEAVY DUTY 


..we keep ’em flying with such 
modern maintenance aids as 


Snap-on 

Tools 
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E VERY pointed nose plane serv- 
ing our air force today is Allison 

Only planes with liquid -cooled 
engines like the Allison can have 
such complete streamlining with all 
that this means in added fighting 
efficiency. 

In Allison powered planes the 
streamlining is controlled by the 
room necessary for the pilot. The 
engine is no wider than the pilot’s 
shoulders. 

You’re going to see more and 
more noses like this from now 
on — because thousands of 


during 1941 — and that’s only the 
beginning. 

Allison production has hit its stride. 
More than 14,000 trained mechanics 
— working in more than 2,000,000 
square feet of floor space— are turn- 
ing out these superb engines as fast as 
plane manufacturers can take them. 
Y ou’ll be seeing more of them on our 
own army airfields, and in pictures 
from Hawaii, the Philippines and the 
European and African fronts, because 
they’re givingagreataccountof them- 
selves in action clear around the world. 

addition to the liquid-cooled Ail non engine, CM 
in its Buick and Chevrolet plants. 
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Ten Silver Months 


"rjVERY weapon we make today is worth ten that we 

C might produce next year; for this year — 1942— is the 
critical year in the existence of the United States." 

This grim challenge was thrown at American industry 
by Donald Nelson in his first speech as chief of the War 
Production Board. He was speaking to a group of business 
paper editors, called together to receive at first hand Mr. 
Nelson's urgent message to the industries they serve. 

''We've wasted the golden months”, he declared, “the 
months in which wc could have expanded our steel indus- 
try, our chemical industry, our copper industry, and all the 
others, so that we would have plenty of everything. But we 
still have ten silver months — the months that remain in 
1942— and in them we can do things that we never thought 

To that objective Mr. Nelson has dedicated his high 
talents and boundless energy. And to that task he asks 
American industry to apply the full measure of its re- 
sources and skill. 

That challenge should be all that it takes to exact from 
industry the last ounce of its energies. For by now wc all 
can see that in this war the American way of life is at 
stake. American industry is the essence of the American 
way of life. Neither can survive without the other. So, even 
if it had no better reason, industry must go all out to win 
this war as a measure of self-preservation. Here self-interest 
and patriotic duty are synonymous. American industry can- 
not afford to let America lose this war. 

The 1942 job is crucial. If it is well done we have a 
chance to win. If it is badly done we cannot possibly 
win. There is the measure of’ the responsibility that now 
rests upon the shoulders of industrial management. 

It is not just Donald Nelson who asks this of industry. 
He speaks for the millions of fighting men — on land, at 
sea, in the air — the world over, whose eyes tum so des- 
perately to the workshops of America. There and there 
alone can they see the hope of victory. 

The people of America are not going to let those men 
down. They demand of industry every effort and every 
sacrifice that may be necessary to back them up. On that 
score, American industry stands, of necessity, on trial be- 
fore our people. It must come through — or else/ 


As industry goes all out to meet this demand, its man- 
agement asks of those who set its tasks and supervise its 
performance the utmost possible cooperation. It asks of 
them specifically an understanding of its problems and a 
chance to work them out without unnecessary interfer- 
ence. It asks for protection against attack from the rear 
while it concentrates its energies against the common foe. 
It asks a truce on economic reforms and social experiments 
that have nothing to do with winning the war and that 
are bound to arouse misgiving and mistrust amongst the 
proprietors of industry. Above all, it asks that it be not 
made a political scapegoat for every deficiency that is sure 
to develop in the confusion of a war effort. 

This does not mean that industry resents honest criticism 
or constructive direction. Neither does it mean that it is 
unwilling to do its best unless it can have its own way in all 
things. The managers of industry are practical men. They 


know better than anyone else that unprecedented condi- 
tions call for new methods, that they must be open-minded 
to every criticism sincerely directed toward winning the 
victory. They know that no one can afford to be smug in 
the face of a national crisis. 

There would be no point to my rehearsing here the 
pros and cons of such criticisms. Time is too short for that. 
Only in its performance can industry write a convincing 
answer to its critics. But as a help toward the achievement 
of that performance, I should like to clear up, if I can, 
one prolific source of misunderstanding and mistrust. 

I refer to the solicitude of industrial managers as to 
where their companies may find themselves after the war. 
This concern lor the future sometimes is misinterpreted to 
mean that management is blind to the urgency of the 
present. But it does not mean that. It is a perfectly natural 
anxiety that must be felt by any responsible management 
operating under the American enterprise system — which is 
one of the things we are fighting to preserve. 

Under our system, the managers of industry cannot but 
feel a sense of responsibility to its owners, not merely for 
current dividends on their investments but also for the 
conservation of their properties That means they must feel 
some concern over what may happen after the war to a 
business that now must go all out to help win the war. 
And their concern is but part of a general concern over what 
may be the effect of the war on the whole American way of 
life, preservation of which is our reason for being at war. 

To give practical effect to that concern under present 
conditions is one of the problems of management. It is 
not an insuperable problem. Competent management will 
be able to surmount it, I am sure. But the right kind of 
help from those in authority can make the job a lot 
easier. And let us note in passing that the problem cannot 
be written off, as some critics of business seem to think, 
merely by setting off against it the profits that business 
can make on war contracts. That misses the whole point. 

For a business enterprise is not, as many seem to think, 
just a “profit-machine.” It is not set up and operated by its 
owners and managers for the sake of this month's or this 
year's profits, without regard to any other consideration. 

as a going concern. It consists not only of stockholders 
and managers, but also of employees, markets, distributors, 
and dealers. Mostly, I might say, of markets, distributors, 
and dealers. They are the “reason for being” of any busi- 
ness, the source of its payrolls and its profib. 

No competent management wants to scrap such essen- 
tial elements of its business just for the sake of war-bred 

G ofits, however large they might look ... at the moment. 

ost of the original reluctance to get into arms produc- 
tion, for which industry has been criticized, was not due 
to a “greed for profits”, as has been charged. Rather did it 
arise from management’s mistrust of “war profits” that can 
be made only by sacrificing the essential dements of a 
healthy business. 

But now industry faces a dire national emergency. The 
survival of our country and all its institutions — including 
American business— is at stake. So management must shape 
its course to meet without stint every need of the war 



effort. That means it must subordinate to that effort every 
other concern. To Jose the war is to lose all. We must 
first win the war it we would save anything. 

To the men of management that presents a grave re- 
sponsibility. It is fair to ask whether government can do 
anything to help them meet it. One simple thing I think 
government can and should do. It cannot dissolve all the 
concerns of management, but it can help substantially. 

Government should do all it can to help management 
conserve those assets of business that will contribute to 
post-war reconstruction, when that can be done without 
prejudice to getting on with the war. 

Let me explain. Broadly speaking, every business com- 
prises three elements. One is its tangible assets — its facto- 
ries, machinery, equipment, and materials. Another is its 
productive capacity — its management, organization, trained 
working force. A third is its intangible assets — the good- 
will, familiarity, acceptance, and recognition that it enjoys 
amongst its dealers, customers, and prospective customers. 

When the nation goes to war government becomes the 
one dominant customer of a business. Of these three ele- 
ments, the first two — plant facilities and organization — 
become of paramount importance to the job in hand. But 
so far as the government buyer is concerned, the third 

But that third clement cannot be ignored by the man- 
agers responsible for that business. For it will be their 
mainstay when they must rebuild that business after the 
war. when government has lost all interest in its existence, 
except as a source of tax revenue. That is why government 
can help greatly if now, during the war, it recognizes the 
legitimate concern of management to conserve those as- 
sets that will be essential to survival after the war. 

Everyone recognizes the obligation of government to 
demand that the individual business go all out for war 
production, to forbid tire production of goods not essential 
to wage war and to commandeer those that arc, to require 
that a business sacrifice its markets and disrupt its distribu- 
tion organization. No one questions the right of govern- 
ment to restrict arbitrarily the amount of earnings that a 
business may retain as profit from its war activities. In 
short, no one questions the right of government to become 
the dominant partner in any business that may be needed 
to win the war and, as dominant partner, to put the 
national need above any conflicting interest of the business. 

But, as it doc s all this, government should remember 
that the survival of that business is staked on the public’s 
knowledge and use of those discontinued or commandeered 
products, on the stability of that crippled dealer organiza- 
tion, on the ability of the business to maintain its standing 
in a market-place from which, temporarily, it may be barred. 

And government can help management to deal with the 
exacting task it now faces, if it will do all it can to avert 
the needless sacrifice of business interests that do not con- 
flict with war needs, if it will but remember that one of 
these days, that business again will be on its own, gather- 
ing up whatever resources it may have left, recreating its 
markets, rebuilding its distribution channels, reestablish- 
ing itself as a going concern . . . and doing all this in a 
competitive world without benefit of war orders. 

The only foundation upon which any business can hope 
to rebuild when that day comes is its customers’ mem- 
ory of its name and their understanding of its prod- 
ucts. Whatever credit may be coming to it for its war 
effort will not avail it very much it it permits itself to be 
forgotten. Its chief assets in that day will be the identity, 
recognition, and acceptance it still enjoys amongst those 
to whom it must look for business. 

That is why so many business men, already going all 


out on their war jobs, become apprehensive whenever some 
word or act of a legislator or government official seems to 
question the validity of their sales, promotion, and adver- 
tising activities during the war. For they know that it is 
by such measures alone that any management can hope 
to conserve — while its business goes to war — the values 
it will need when it returns to civilian service. 

That is why I ask government to do all it can to allay 
such uncertainties, to reassure business of its desire to help 
conserve those intangible assets that mean so much to 
business security. For that, I believe, will strengthen the 
hand of management in a big way as it goes all out on the 
vital job Donald Nelson has staked out for industry. 


He has told us that if we are to make these ten silver 
months productive enough to make up for the golden 
months that are gone, industry must do things it never 
thought it could do. That is dead right. For America now 
finds itself in a position it never thought it could be in. 

All too slowly, but very surely, it is dawning upon us 
that this is OUR WAR. Moreover it was our war long 
before we knew it or did much about it. So our job today 
is not merely to match the current production of our ene- 
mies. That is not enough. We must produce also enough 
to match the surplus of resources they had built up before 
we got started. We must produce enough not only for 
our own needs, but also for all the United Nations. 

Moreover we must produce all that we need for decisive 
victory, for anything short of that will mean defeat. If we 
would save the American way of life, we must destroy once 
and for all the forces that threaten it. A stalemate would 
mean but an armed truce and what that might do to the 
American way of fife and to American industry no one 
dares to guess. Victory must mean decisive victory. And 
this, very definitely is our war. 

And /"ust as definitely, this is OUR YEAR. For in this 
year — 1942— we must prevent our enemies from achiev- 
ing an advantage that might put victory forever beyond 
our reach — despite all our vast resources. It is an appalling 
fact that victory may slip beyond our grasp — not in 1943 
or in 1944 — but during the months just ahead of us. 

“Industry's responsibility in all of this is great,” says 
Donald Nelson. "The job will take brains and initiative, 
but we can do it if we go out with a will.” 

To Mr. Nelson, that initiative means that industry must 
lead rather than follow in the march to more intensive 
use of our machines and our man-power. We dare not wait 
for new facilities to meet our mounting needs. More and 
more we must press for more widespread subcontracting 
and conversion. And he is counting on that initiative, 
backed by ever more aggressive effort, to avert or to mini- 
mize the compulsory measures that now seem imminent. 

“We must stop thinking about what we’re going to do 
to the enemy in 1943 and start thinking of what we’re 
going to do to him in March of 1942.We must make today 
the things we would be making next year ... if we had 

That, says Donald Nelson, is the task of American in- 
dustry during the next "Ten Silver Months.” And to that 
gigantic task American industry now must bend every 
ounce of its abundant strength. 

Jim 

President, McGraw-Hill Publishing Company, Inc. 
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Martin Developments 
in Plastics 

do More than Save Aluminum 


Mil,, 400 plastic parts, de\felopccf 
by MaranSjnglnajjS, now replace "alumi- 
num in ona^gjUunBotTiber. Includoll are 
radio masts, equipment supports and hous- 
ings, control quadrants, brackets 'and 
many other small structural parts made 
from thermosetting materials . . . bomber 
noses, gun turrets and windshields made 
from thermoplastic materials . . . bomb 


bay doors, wing flaps, wing tips, table 
tops, cabinets and other larger aircraft 
assemblies made from veneer materials. 

Pictured here are a few of these devel- 
opments which, in addition to saving 
aluminum, ipachining operations and as- 
sembly time' both reduce the weight and 
increase the efficiency of Martin Bombers 
for our fighting forces. 




1 . All Plastic Nose of the U. S. Army's Martin 
B-26 . . . made from tough, clear acrylic sheet. The 
first all-plastic nose section . . . made without metal 
supporting members which hamper visibility. Less 
than half the weight of glass; quickly formed and 
easily worked; affords high resistance to sun, 
weather and high air pressure. 

☆ 

2 . Cabin Ventilator of phenolic plastic, elimi- 
nates corrosion problems. Its intricate shape, which 

molded from plastic. Neat in appearance, light in 

tity production. 'Adaptable f or both military and 
commercial aircraftfj^ 

. ft 

3 . Radio Antennaf Mast, smooth surface of which 
lessens aerodynamic drag. Base, mast and cap are 
all of molded-macerated or molded-laminated phe- 



nolic compounds. Advantages lie in lightness, 
bending strength, economy in production, and high 
dielectric qualities. Structurally efficient, easily 
manufactured and installed. 

ft 

4 . Control Quadrant, connecting pilot's controls 
with aileron cables . . . made from macerated 
fabric-filled phcnolformaldehyde molding mate- 
rials. Withstands wide variations in operating 
temperatures. Test of 20,000 cycles continuous 
operation under load showed no undue wear in 
grooves. Twenty per cent lighter than cast alumi- 
num, requires far less machining. 

ft 

5 . Pilot’s Switch Panel of laminated thcrmoscc 
plastic — with markings on panel in fluorescent 
materials activated by ultraviolet light. Clearly 
visible to the pilot — lessens danger of detection. 
Transparent plastic sheets cover panel to protect 
fluorescent materials and prevent rubbing off or 
obscuring of fluorescence. 

The Glenn L. Martin Co., Baltimore, Md., U.S.A. 
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'NEUDRAULIC SHOCK STRUTS 


The Machine . . . the Part . . . and the Product 


PLANNING, plus PRECISION 
for the assurance of Happy Landings 

“Repeatedly re -multiplied," America's vast aircraft program poses many a prob- 
lem in maintaining the necessary high degree of accuracy in speeded -up 
production of difficult shapes, such as this piston fork connecting forging for a 
bomber Pneudraulic Shock Strut. Painstaking planning to insure Happy Land- 
ings begins a long, long way back of the dying field and dight deck . . . in a 
tool-room ... at the bench of a skilled machine-tool fixture design specialist. 

BENDIX PRODUCTS DIVISION 

OF BENDIX AVIATION CORPORATION • SOUTH BEND, INDIANA 


The Bendix Pneu- 
draulic Shock Struts, 
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Impact shocks of land- 

lesser shocks of take- 
off and taxi-ing runs 
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EDITORIAL 


We Could Lose This War 


N OW we know that the armchair strategists who boasted 
that we could lick the Japs in six weeks were wrong. 
So were the military leaders who glibly used the word 
"impregnable” to sell their constituents the Maginot Line 
and Singapore. The taxpayers’ money wasted on these two 
projects would have built and tooled-up enough factories for 
a productive capacity of nearly 100,000 planes per year. The 
fall of Singapore is serious and will have far-reaching conse- 
quences. But much more important is the strategic concept 
of impregnability which has been blasted by the rapid liquida- 
tion of one of the world's most powerful fortresses. It is 
taking too many people too long to learn the simple truth that 
it is easier to shoot down than to shoot up. 

For years the people of France lived in a false sense of 
security behind the Maginot Line. For more than a century 
the British people have counted upon Singapore to control 
the far eastern seaways. For centuries Americans have 
nestled snugly and complacently between the broad ramparts 
of the Atlantic and Pacific Oceans. And now, with German 
submarines to the east of us and Japanese submarines to the 
west of us, and the prospect of certain forms of aerial action 
against our coasts a very real one, many of us remain 
unmoved. How long is it going to take for us to learn that 
there is no such thing as impregnability ? 

Ill spite of the overwhelming evidence of the value of air 
power in modern three-dimensional warfare, it was a 
civilian business man named Donald Nelson who over-ruled 
the Army and Navy Munitions Board to provide A-l-a pri- 
orities for materials to build the combat aircraft that 
beleagured fighting forces are begging for. Before Mr. 
Nelson exercised his powers so wisely, the long-range bomb- 
ers and fighter aircraft so sorely needed were lower on the 
priority list than battleships and tanks, neither of which are 
capable of effective action without air protection and support. 
Mr. Nelson deserves the highest commendation for his action 
and it is hoped he will continue to discharge his great respon- 
sibility with comparable competence and common sense. 

While some of our military leaders are insisting on fight- 
ing this war like the last, certain elements in Congress are 
contributing to slowed up production by undermining worker 
morale in the aircraft industry. No worker can be expected to 
put forth his best efforts if he is told that the products he is 
building arc obsolete and that defense manufacturers are 
making huge profits on contracts. If these public statements 
were based on an unbiased appraisal of the industrial war 
effort, they should be aired at any cost. But when the utter- 
ances of a high Air Force Officer are deliberately distorted 


for publicity purposes and when a couple of freak contracts 
are carefully singled out to make people believe that all 
manufacturers are thieves, it is time to pension a few con- 
gressmen to make room for others who do not thrive on 
publicity stunts in wartime. Even if our aircraft manufac- 
turers were profiteers, and the excess profits tax takes good 
care that they are not, it might be preferable to pay them a 
little extra now rather than to pay eternal tribute to Hitler 
and Hirohito. 

Fortunately there arc Congressional committees which 
are striving to do a constructive job. Such a committee is 
headed by Representative Dow Harter (D. Ohio) whose 
recent report is a competent job and is highly recommended 
for those who want to know the truth about our air power. 

With Congress trying to superimpose profit limitation upon 
excess profit taxation, some manufacturers are naturally 
concerned about stockholders. This would be commendable 
if we were not fighting for our lives. But stock interests 
won't be worth very much if their holders are forced to buy 
them over again with marks or yen. 

Work stoppages through strikes continue in spite of 
Pearl Harbor, Manila and Singapore. Some workers are 
still more concerned with the amounts in their weekly pay 
envelopes than with the number of units they turn out. Even 
our lowest wage scale is superior to one that would enable 
the worker to buy nothing but a couple of bowls of rice a day. 

This is no time to mince words. Unless our strategists get 
over the 1914-18 complex, unless Congress stops using avia- 
tion for a political football, unless management stops worry- 
ing about stockholders and workers stop striking, we are not 
going to win this war. Let's stop for a minute in this mad 
rush for personal gain and try to visualize our country in 
the same situation as that of occupied France. Conditions in 
occupied America would be the same but for one factor. 
France has some hope of deliverance. 
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American Airplanes 

On the European Battlefronts 

| Initial skepticism turns to unstinted praise and constructive 
comment as Yankee warplanes prove themselves in the R.A.F. 


By MYLES V. CAVE 



an abundance of good illustrations avail- 
able. With the general public the great 
gesture of Lease-Lcnd lias undoubtedly 
been a popularizing influence. 

The Flying Fortress was recently 
“glamorized” in every newspaper for 
days and there were photographs show- 
ing the big Boeing from every conceiv- 
able angle so that its popularity, as a 
news subject, threatened to outshine 
even meteors like Ann Sheridan. 

Right now the Airacobra and the P-3S 
Lightning are in the spotlight in a big 
way and since the press has published 
quite fantastic speeds for them, R.A.F. 
fighter squadrons literally cannot wait 
to be equipped with them. It is prob- 
able that the new Sabre-equipped Ty- 
phoon will be faster than either of them, 
but so far few people have heard of it. 
let alone figured on its potentialities. 

American aeronautical engineers have 
been at a disadvantage over Europe on 
military types because the necessity of 
keeping level in the great European 
aircraft competition that has been con- 
tinuing now for many years, did not 
strike home sufficiently strongly, situ- 
ated as they were 3,000-6,000 miles 
away from the scene. Once the require- 
ments under actual war conditions be- 
came appreciated the time lag in pro- 
ducing airplanes to operate under 
arduous battle conditions was negligible 
and lias been the source of unstinted 
praise in high quarters here. 

Nevertheless it is suggested that com- 
panies whose thoughts are fully occu- 
pied with production problems should 
pause and consider the advisability of 
sending a senior engineer over from 
time to time to make a first-hand tech- 
nical investigation of how things are 
actually working out under service con- 
ditions. Most corporations have their 
own service organizations over here 
but, right now, these engineers are very 
harassed folk and have little time to 
report on and investigate the finer 
points of design technique. A further 
difficulty is caused by the necessity of 
(Turn to page 208 ) 



The Boeing Flying Fortresses, veterans in the B.A.F.'s co n tinental campaign 

their superiority tor hlgb-altltnde operations. Below: The Donglas Boston 
(DB-71, another American war plane need extensively by the British as a 
a light bomber. Incorporates In its design and egnlpmont 
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Commercial Flying 
In Alaska 

With the establishment of new military airports 
in Alaska, this is a timely article on the pioneer- 
ing work of commercial flyers in the Far North. 

By RICHARD A. RAMME Ketchikan. Alaska 


A laska ill land of contrast- Its 
industries are up to date, for to 
conquer the immense and rugged wil- 
derness of nearly 600,000 square miles 
and to extract the abundance of natu- 
ral resources, the most modern machin- 
ery is required. Still the Territory re- 
mains America’s last frontier, and avi- 
ation in Alaska combines the romance 
of the barnstorming days of the roaring 
twenties with the efficiencies of modern 

Aviation has expanded Alaska. Be- 
fore the coming of the airplane, mining, 
trapping and other industries were con- 
fined to the areas easily accessible and 
even there, due to the short season and 
the long, tedious task of hauling sup- 
plies either by dogteam or by slow river 
boat, operations were handicapped and 
most of the profit went to pay for the 
tremendous expense of transportation. 
With a plane covering the same dis- 


tance in three hours which with a dog- 
team would require nearly three weeks 
of dangerous travel and hardships, the 
cost of transportation has rapidly de- 
creased and miners, prospectors, and 
trappers are now profitably engaged in 

tions of Alaska, flying in at the begin- 
ning of the season and returning with 
a stake at its end. 

Close to 40 airplane companies oper- 
ate in a territory of less than 75,000 


people scattered thinly from Point Bar- 
row to Ketchikan, but even the Eskimo 
living on the barren tundra of the far 
north already has learned to distin- 
guish the various planes by the sound 
of the motor. He gives the plane only 
a casual glance and does not get ex- 
cited or worried when he departs by 
plane to visit the nearest trading post, 
often hundreds of miles away. 

An Eskimo chief, very interested in 
the strange achievements of the white 
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man flew to Nome recently to have the 
ambition of his life fulfilled — a ride in 
that unique contraption which crawls on 
the ground on four wheels, the automo- 
bile. 

Only one of the 40 companies would 
live up to the popular conception of a 
modern airline, and that is the Pacific 
Alaska Airways, a division of Pan 
American Airways. With its silver 
colored Lockhecds and DC-3s this com- 
pany operates a scheduled service be- 
tween Juneau, Fairbanks and Nome, 
and in 1940 inaugurated the Alaska 
Clipper Service between Seattle and 
Juneau. Now a 14-passenger strato- 
sphere “Lodestar” plane is operated 
non-stop between Seattle and Juneau, 
reaching the Alaska Capital six hours 
after taking off from Seattle. 

But Alaska’s home-owned air activi- 
ties, typical of the Territory, are the 
small aviation companies and individual 
operators. Having their home port in 
a community of less than 100 popula- 
tion, they are the local transfer company 
and means of getting around. They 
carry most of the supplies and in an 
emergency form the only link of com- 
munication with the outside world. 

Through the Arctic winter, sub zero 
cold and howling blizzards, with day- 
light so dim that flying is restricted to 
a four-hour period, and through sum- 
mers continuously lighted by the mid- 
night sun, when planes and pilots never 
find a rest for 24 hours at a stretch, 


Nothing stumps an Alaskan commercial 
operator. This cow is boing pushed 
aboard a plane at Palmer, Wash., to be 
flown to Dave Clough at McGrath, 
Alaska. The trip by land would hove 
taken an entire season and the cow might 
have died. 
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Japanese Aircraft 


IN THE following photos and silhouettes of Japanese 
aircraft it will be observed that while practically all are out- 
right copies of American, German, French or Italian designs, 
built with or without license in Japan, some are of native 
design. This seems to be particularly true in regard to naval 
aircraft — there are reports that the Japanese Navy, unlike the 
Army, has placed more reliance upon the home-grown prod- 


uct — two examples of which appear to be the Aichi Tokei 
A.I. 92 and the Kawasaki Kawa 102 (see silhouettes below). 
Of course, all Jap airplanes stem originally from foreign 
sources, but they have developed some good torpedo bombers 
which are said to be better than anything used in European 
navies. For specifications, see Aviation’s Feb., 1942, 
Yearbook. 






1 






Installing Timken Rocker Arm 8earingi 
in a modern radial aircraft engine. 


Section tfirough rocker arm 
showing application ofTimken 
Rocker Arm 8earing. 


A very large percentage of American- 
made airplanes — including military 
and commercial types — are powered 
with engines containing Timken Rocker Arm Bearings. 


Rocker arms protected by these bearings operate 
smoothly, accurately, dependably for many extra hours 
of maintenance-free service. 



Bearing wear is greatly retarded; valve operation is 
unimpaired; radial, thrust and combined loads are car- 
ried without compromise. 

Make sure you have Timken Rocker Arm Bearings in 
the aircraft engines you buy or manufacture after the 
war; for competition may be keen. 

THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 



TIMKEN 

TAPERED ROLLER ' BEARINGS 




MANUFACTURING 


SECTION OF AVIATION 



Speeding up Deep Drawing of Aircraft Parts Charles C. Misfeldt 64 

First Wartime Meeting of the Institute of the Aeronautical Sciences. . . 46 

Quality Control in the Manufacture of Hollow Steel Propeller Blades 


Geometric Airfoil Characteristics Charles F. Marshner 73 

DESIGN 

Charting Stability in Aircraft Cortland D. Perkins 75 

RESEARCH "Hell-Coil" Spark Plug Bushings Harold Camlnez 80 

ENGINEERING Synthetic Resins in Construction. Part I H. N. Haut 84 

Aviation's Sketch Book of Design Detail 90 

New Equipment for the Aviation Industry 97 

Window Shopping 107 

Subcontractors Section 108 


AVIATION. 


h, 1942 


Speeding Up Deep Drawing 
Of Aircraft Parts 


A complete description of a revolutionary new method of forming aircraft sheet metal 
parts as now used on Vega production by the engineer who developed the process. 


By CHARLES C. MISFELDT 


A REVOLUTIONARY new method 
of forming aircraft sheet metal 
parts is now being used on regular pro- 
duction by the Vega Airplane Company. 
This process employs the Misfeldt Pro- 
gressive Drawing Attachment, developed 
by the author, attached on a Bliss punch 
press. For purposes of explanation, how- 
ever, it is easier to think of the equip- 
ment as an entirely new type press. 

Many methods of forming aluminum 
sheet alloys have been used by the air- 
craft industry, but almost all of them 
have been based on drawing the material: 
In this the Misfeldt process is no excep- 
tion. Our earliest method of forming 
sheet metal parts was to beat them out 
by hand over a hardwood form. The 
limitations of this method arc obvious. 
The development of drop hammer form- 
ing represented a big advance. However, 
the drop hammer technique is not a 


precision operation and it is still rela- 
tively slow. Especially on deep draws 
the drop hammer becomes a semi-hand 
operation. It is necessary to work with a 
series of progressive dies, or to coax 
the material into a single die by using 
a series of “shim” pressure pads on top 
of the die to prevent the punch from 
dropping all the way into the die during 
the early stages. This method requires 
the operator to remove these shims one 
at a time, and usually to hammer out 
wrinkles by hand between each blow of 
the drop hammer. 

The Guerin process, on the develop- 
ment of which the writer collaborated, is 


more nearly a precision production form- 
ing method. But since the Guerin process 
employs the single stroke of a giant 
hydraulic press it is limited to relatively 
shallow drawing work. This limit is also 
defined by the depth of rubber that it is 
practicable to use for the pressure pad 
which replaces one of the dies. But the 
main limiting factor is the depth of draw 
that can be made in a single operation. 

Now that aircraft are being manu- 
factured in large quantities the punch 
press, so widely employed in automotive 
production, is being widely adapted to 
aircraft work. But since the punch press 
is a single stroke process it is necessary 


I • Overall view of a Bliss 5'/i 48-ln. power pre» equipped wifli the Misfeldt progressive drawing attachment. Sketch at 
left illustrates principle of operation. 




As tower die is forced 


the die on each 
stroke until finally 
the punch die bottoms 
and completes the 
forming operation . 

Hydraulic cylinder in 
base of press forces 
~i fork table upward as 
desired, forcing iomr 
die up towards punch. 




Charles C. Misfeldt has been active in the aircraft Industry since 1917. He workoci 
In the Breguet factory at Villa Coubley, France, while serving In the U. S. Army! 
Air Corps. In 1929 he started with the Northrop Avian company and served as* 
factory superintendent of the Northrop Company in 1930, when the Northrop 
Alpha was placed in production. At that time 
he developed a number of novel production 
techniques, including the traveling drill table 
for drilling all rivet holes in stacks of sheet 
metal parts. He also experimented with rub- 
ber for shearing and forming aluminum sheet 
metal parts. In 1933 he was supervisor of con- 
struction on the first Lockheed Electro pro- 
duced by the Lockheed Aircraft Corp. 

Later Mr. Misfeldt was in charge of Tool 
Design and Tool Engineering for the Douglas 

with the Douglas Company he introduced the 
use of die castings to the aircraft industry. 


to make most deep draws on such a press 
by means of a set of progressive dies. 
These dies are expensive to make and 
the work of setting them up and run- 
ning the parts through a series of opera- 
tions is a time-consuming proposition. 

In the Misfeldt drawing method we 
use the punch press mechanism for driv- 
ing the punch die against the work, but 
a movable base is used to force the fe- 
male die up towards the punch progres- 
sively, drawing the material a little more 
with each stroke of the punch. Suitable 
means is provided for restraining the die 
blank by means of a pressure pad held 
against the edges of the blank. Since the 
punch can be controlled to draw the 
material by easy stages it is never car- 
ried too far past its yield point in any 
one stage and, therefore, does not work 
harden and crack. This makes it prac- 
ticable to produce deep drawn parts at 
relatively high speed. In one case we 
found it possible to produce in two min- 
utes a part which had required an hour 
to form on the drop hammer plus one 
hour of hand finishing and speed ham- 
mer work. Similar results can be 
achieved in a wide variety of cases where 
deep drawing is required. 

The operation of the Misfeldt press is 
automatic, requiring only the placing of 
the blank on the die. setting the press in 
■notion, and stopping it when finished. 
No hand work is necessary at any time 
and no use is made of rubber blankets 
or wood shims. Annealing is not required 
at any stage of the forming operation, as 
it is with many drop hammer jobs, and 
the work can be upset at the end of the 
forming operation to form beads or em- 
bossed sections, and to help eliminate 
heat-treat warping. 

The Misfeldt press incorporates a hy- 
draulic operated bed with a hydraulic- 
pneumatic pressure pad which is self- 
adjusting to the bed. At all times 
throughout the progressive stages of 
elevating the die the pressure pad holds 
a constant uniform pressure on the 
blank, permitting it to flow uniformly 


around the punch and into the die. As 
the press is set in motion the pressure 
pad closes against the blank on the die 
and the bed plate is progressively ele- 
vated. Each time the punch starts on its 
down stroke the elevating motion of the 
bed plate is stopped and as the punch 
completes the downward stroke the draw 
is completed to a point just past the 
yield stress of the metal. As the punch 
starts upward again the die is elevated 
to its new position to await the down- 
ward motion of the punch which will 
draw the metal deeper into the die. This 
motion is repeated until the punch has 
drawn the metal to the full depth of the 
die and has simultaneously upset the 
metal or formed any beads called for in 
the design. 

The action of the press is so syn- 
chronized and cushioned that the metal 
being worked is never excessively strain 
hardened to cause thinning or require 
annealing. The result is that much 
(Turn to page 203) 
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Quality Control of 
HOLLOW STEEL BLADES 


By H. P. REIBER 


Presented at a meeting of the Institute of the Aeronautical 
Sciences at Philadelphia, this paper describes the methods and 
problems in developing hollow steel propeller blades. 


P ropellers with diameters of 

from 10 to 18 ft., driven by engines 
of 800 to 2,S00 hp. for both commercial 
and military aircraft, have sounded a 
call for attention to designs that will 
comply with these advanced conditions. 
Here the matter of strength-weight ratio 
is pre-eminent in the minds of designers. 
They are confronted with blade thick- 
ness to chord or camber ratio, which is 
an influence on tip flutter characteris- 
tics; torsional stiffness, a function of 
profllc shape and modulus of elasticity 
and centrifugal force. Thus in the last 
analysis, it is evident that designers 
have and are attempting to obtain a 
weight reduction, yet, produce an air- 
worthy blade. 


In the first appearance of the hollow- 
steel type, a laminated sheet steel blade 
was produced that, by virtue of low- 
vibration symptoms, was proven satis- 
factory for service. Even though the 
hollow steel type fulfills most require- 
ments, a solid steel blade has appeared 
with a unique airfoil section simulating 
a semicolon. With a thin airfoil sec- 
tion, and boring out excess metal in the 
shank section, this blade compares favor- 
ably in weight with aluminum alloy 
blades. For the larger diameters and 
horsepower requirements it is doubtful 
whether the weight can be reduced sufli- 
ciently enough to be a competitor of the 
hollow steel type. 

A two-piece hollow- steel blade was 


conceived some twelve years ago, as 
well as a single piece blade formed from 
a tube, both of which have proven to 
be formidable in the solution of the 
strength-weight ratio problem. 

A short dissertation on operating 
loads and optimum features in the blades 
of today as well as those of tomorrow 
will serve to substantiate the valuable 
properties of hollow steel blades in their 
ease of fulfilling all requirements. Blade 
forces are the prime factor in deciding 
the loads in other parts. Take-off and 
dive are airplane attitudes that impose 
the highest loads, the average propeller 
developing about 100,000 lb. centrifugal 
load, with torsional torque or twisting 
moments from 1,500 to 10,000 inch- 






pounds. Bending moments, resulting 
from the combination of thrust, torque, 
and centrifugal force acting on the de- 
flected blade, range from 20,000 to 65,000 
inch-pounds for the larger blades. 
Operating steady, stresses range from 
25,000 to 30,000 p.s.i. and vibration 
stresses between 12,000 and 14,000 p.s.i. 
for the outer third and 5,000 to 6,000 
p.s.i. for the inner third. Hollow steel 
blades, with ever increasing loads and 
severe operating or service conditions, 
are constantly expected to accommodate 
these requirements with a reduction in 
weight Designers and improved manu- 
facturing methods in the past few years 
have in the light of extensive research 
work been able to produce hollow steel 
blades that admirably fulfill tile neces- 
sities. More efficient profiles designed 
to delay compressibility have been de- 
veloped, thinner plate and wall thick- 
nesses are used, abrasion resistive prop- 
erties have been applied, as w-ell as 


improved magnaflux methods, X-ray 
technique, better steel and intensive 
metallurgical consideration. 

Fundamental and of utmost import- 
ance in the consideration of any part, 
particularly one subject to heavy load- 
ings, is the selection of the material 
to be used. Selection is based pri- 
marily upon the ability and ease in 
which the chosen material can be pro- 
cessed into the completed object with 
the desired physical properties. 

The two-piece blade has used, for 
about ten years, chrome-vanadium alloy 
steel classed as SAE 6130, primarily by 
virtue of the suitability for Atomic- 
Hydrogen Welding. 

Lycoming process blades are produced 
from seamless cold drawn tubes of 
nickel-chromium-molvbdenum steel SAE 
4330-X. 

In selecting SAE 4330-X as the ma- 
terial. two major and conflicting re- 
nuiremonts were given consideration. 


First, the material had to possess a con- 
siderable degree of hardenability because 
of the necessity of quenching and form- 
ing the blade simultaneously in metal 
dies. Fortunately, increased harden- 
ability is accompanied by suppressed 
critical temperature which is a distinct 
advantage in the quench-forming opera- 
tion because of delay from furnace to 

Secondly, before the blade can 
reach the press operation it must have 
been successfully resistance-welded, and 
copper brazed. Here a dilemma was 
faced; in order to obtain good harden- 
ability for the quenching operation we 
increase the welding hazard. Lycom- 
ing process blades were about the first 
to have used SAE 4330-X and at the 
time it was a special analysis. Carbon 
is held to five points .26 to .31, while 
the other elements are standard ranges, 
except manganese which is held to the 
low range of .30 — .60. Manganese is a 
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bad offender where weldability is con- 
cerned, and while sulphur and phos- 
phorus are frowned upon, no serious 
difficult)' has been experienced with 
steels obtained under a .04 maximum 
limit which is commercial. Of course, 
steel is obtained as "Aircraft Quality” 
which implies rigid inspection, with the 
ordinary rejection clause. 

An extended research was carried out 
to ascertain satisfactory technique in 
welding this material, which at the time 
of development work, was listed by 
handbooks as being non-weldable. 

WELDING TECHNI9UE 

The actual technique for resistance- 
welding the material is. of course, a 
function of tube thickness. It was found 
necessary to use long duty cycles with 
a burst of current or impulse in each 
spot. The criterion for suitable weld- 
ing technique is a level hardness in the 
material through the overlapping spots. 
Hardness gradients represent stress 
gradients which induce crackage. Keep 
the hardness uniform, by controlling the 
transformation temperatures, and crack- 
age is non-existent. Rejections for re- 
sistance welding technique are consider- 
ably less than 1 percent, which is good 
practice for even straight low carbon 

In the Lycoming process emphasis is 
placed on the inside diameter condition. 
Welding must take place over an an- 
nealed and hot formed tube. Of course, 
it is quite evident that any scale condi- 
tion would seriously affect the quality 
of welds. Consequently, at any opera- 
tion when the surface is exposed to 
heating, a protective gas atmosphere is 
utilized. To protect the inside diam- 
eter. the tube is closed and hydrogen 
gas, or completely dried combusted gas, 
is forced through gas fittings in the 
blade. Protection of the external sur- 
face is accomplished with atmospheric 
control in the orthodox manner. 

The hardening process performs satis- 
factorily, provided adequate harden- 
ability in tile steel is available and ample 
time for solution has been allowed. 

In the two-piece blade the camber and 


thrust plates are first variegated taper 
milled, die formed cold in a press, placed 
in a blade shape welding jig, with an 
interiorly inserted three-piece mandrel, 
then welded around the tip, leading and 
trailing edges, and shank seam by the 
Atomic-Hydrogen method. The blade 
is then heated and oil quenched and 
finally drawn. Numerous operations 
follow such as lathe turning and grind- 
ing the shank end, profiling, fitting tem- 
plates, polishing for balance, checking 
dimensional tolerances, balancing and 
chrome plating. 

Illustration Fig. 1 shows an etched 
cross section of the two-piece blade. 
The two atomic-hydrogen weld beads on 
the edge are clearly shown as well as 
the beads along the trailing edge. Cop- 
per fillets are subsequently formed along 
the interior of the leading and trailing 

In the original tube processed blade 
in one form, the tube is swaged and 
upset on the shank end. A mandrel is 
forced into the tube and wall thickness 
generated on a lathe, after which the 
mandrel is removed. A spinning and 
welding operation closes the tip end. 
The tube is then hot formed between 
dies while air pressure is forced into 
the blade interior. Subsequent balanc- 
ing and polishing complete this type. 

Another version of this same process 
involves a mandrel with extended lips 
along the leading and trailing edges. 
The mandrel is forced into the tuhe 
and protrusions formed on the tube 
which are the leading and trailing edges. 
A process of shaped rolls through which 
the tube is forced, draws down the two 
edges to finished size. The spun and 
welded tip, die forming, balancing, and 
finishing conclude this method. 

A tremendous continuity of manu- 
facturing difficulties has arisen during 
the processing of hollow steel blades. 
Certain imperfections existed that ap- 
peared insurmountable and duplication 
or line production has been sought. 

LYCOMING PROCESS BLADES 
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myriad of troubles are: an increase in 
physical properties and fatigue strength : 
substitution of resistance-welding for the 
torch method; elimination of manual 
handling and personal errors to a large 
degree; reduction in the length of the 
welded portion, none of which is across 
the major stress lines; polished inter- 
nal surface free from decarburization; 
superficial nitrided finish to obviate 
abrasion and increase the fatigue limit; 
absolute freedom from residual stresses ; 
almost perfect balancing and inter- 
changeability, and finally, a line produc- 
tion method that inherently does pro- 
duce repetitive blades. 

In the initial effort an oval mandrel 
was forced into an internally polished 
tube and taper lathe turned, for wall 
thickness. The removal of the mandrel 
presented a problem, and even at this 
early stage this operation was aban- 

A round mandrel was next used, the 
exterior surface of the tube, which was 
shrunk on the mandrel was milled with 
an hour glass-shaped cutter in four posi- 
tions to obtain the proper wall thickness. 
The tube was then flattened over a two- 
lippcd tongue or mandrel and then die 
formed. At the period of welding it was 
concluded to weld both the leading and 
trailing edges so as to obtain sufficient 
metal with which to finally dress to 
proper edge radius. The leading edge 
collapsed under the welding rolls and 
then there was conceived an insert along 
this edge for support. The insert added 
further difficulties rather than improve- 
ment, so this was abandoned. 

The culmination of these imperfec- 
tions is the expedient used in the pres- 
ent Lycoming process. An internally 
polished and swaged seamless steel tube 
is used as shown in Fig. 2. 

In Fig. 3 the tube is shown upset 
and lathe-turned to proper wall thick- 
ness on a mandrel. Figure 4 shows a 
cross section of the tube with the in- 
creased wall thickness for one edge ap- 
pearing at the top of the figure as well 
as by the spiral line on the tube in 
Fig. 5. 

A diaphragm is welded into the large 
open end and a pipe connection on the 
smaller flanged end. Rust inhibited 
water under pressure is maintained in 
the tube of Fig. 6 while it is bent to a 
curvature such that the convex edge 
will provide a seamless leading edge, of 
proper planform, when subsequent oper- 
ations develop the circular sections into 
airfoil shape. While still cold and filled 
with water, the bent tube is partially 
flattened as shown by Fig. 7. The cir- 
cular header on the large end is removed, 
the water drained, the sheared" and 
welded, and a forked locator attached. 
Next, the flattened tube is hot preformed 
(Turn to page 196) 
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Fig. 24. At left, the trail- 
ing edge of the blade is 
shown passing through 
the rolls of the resistance 
welder, and on the ex- 
treme right, a blade with 
protective gas atmos- 
phere connections is 
being preheated in the 
resistance welder furnace. 
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Geometric Airfoil 

Characteristics 

It is always a help for design engineers to have charts to save calcula- 
tions. In the following article there is presented preliminary design 
information calculated from certain N.A.C.A. airfoil sections. 


By CHARLES F. M ARSHNER, McDonnell Aircraft Corporation 


I N the preliminary and detail design 
of airplanes it is very often neces- 
sary to quickly ascertain or check perti- 
nent dimensional data concerning the 
wing. The usual method of determin- 
ing this data from layouts (which some- 

preliminary designs) is accurate but 
very often time consuming. 

An examination of the geometry of 
airfoil sections shows that a great many, 
if not all, of the geometric characteris- 
tics of airfoils may be readily calculated 
by using charts to determine certain 
parameters and applying these para- 
meters to simple equations involving 
the airfoil chord and thickness ratio. 
Charts and equations from which air- 
foil ordinates, depths, perimeters, sec- 

inertia can be calculated are presented 
here. Others, which permit the rapid 



'Thickness Ratio m ar 


Fig. 1. The ordinate ratio y/e plotted 
against the thickness ratio T/C tor the 
upper nose ordinates of the N.A.C.A. 230 
series airfoils. 


calculation of the mean aerodynamic 
chord, lift distribution, and further 
aerodynamic properties niay also be de- 
veloped from available N.A.C.A. re- 
ports. All charts given here are for 
the N.A.C.A. 230 scries of airfoils, but 
separate sets may be devised for any 

The Ordinate Chart, Figure 1, pro- 
vides a painless method of determining 
airfoil ordinates for any given thick- 
ness ratio in terms of chord. Figure 1 
was obtained merely by plotting tile 
airfoil ordinates against the thickness 
ratio (both in fractions of chord) from 
the data of Reference I. Charts similar 
to Figure 1, but for the lower nose, 
upper tail and lower tail ordinates, may 
be similarity plotted from the Reference 
I data to completely define the airfoil. 

It will be noted that the lines of the 
Ordinate Chart are slightly curved. 
This is caused by the N.A.C.A. method 
of uniformly increasing airfoil dimen- 
sions about the curved camber line 
rather than the straight chord line. The 
amount and position of maximum cam- 
ber determines the degree of curvature 
of the Ordinate Chart lines. 

While the Ordinate Chart is not 
recommended for use in determining 
intermediate stations on straight tapered 


wings where these stations may be ob- 
tained by the usual procedure, it is 
useful in both preliminary and detail 
design. Generally the chart will reduce 
the time required to determine airfoil 
ordinates by about 65 percent. 

The section thickness ratio and chord 
lor use with the Ordinate Chart are 
easily calculated once the wing root 
and tip sections arc fixed. It should be 
pointed out here that the thickness ratio 
of a tapered wing does not usually vary 
proportionately with span and that the 
thickness ratio should therefore be cal- 
culated separately for each station. 

In reduced scale work, such as is 
often encountered in preliminary design, 
the drafting of airfoil sections is speeded 
up without loss in accuracy. In detail 
design the chart is especially useful- for 
quickly checking clearances on equip- 
ment such as guns, controls, flotation 
gear, bomb racks, etc. to be installed 
within the wing at intermediate stations 
which are not lofted. It is of further 
assistance in the fairing of airfoil sec- 
tions which have compound curvature, 
such as wing tips. Tips may be readily 
and accurately faired by using the de- 
sired tip plan form and then plotting 
and fairing the thickness ratio curve 
in the vicinity of the tip. Tips laid out 
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Geometric Airfoil Characteristics 

( Continued from page 73) 


in thj^ manner may even be somewhat 
better than the arbitrarily faired variety 
for it has been found that the arbitrary 
variety often have abrupt thickness ratio 
variations, a fact which may to some 
measure account for peculiarities in lift 
distributions in the vicinity of the tip. 

For detailed work, such as tip fair- 
ing, large scale ordinate charts which 
can be read within lofting accuracy are 
required. These may be derived by 
first lofting a series of airfoils through- 
out the thickness ratio range by the 
usual method of laying out about the 
mean camber line. The values to be 
plotted may then be obtained by mea- 
surement perpendicular to the chord 



Fig. 3. Chart for determining the airfoil 
perimeter. This is found by multiplying 
the thickness ratio T/'C, the chord and 
the parameter "p". 


line at the usual stations. 

In stress and weight calculations it 
is often necessary to know the total air- 
foil depth at some odd chord location. 
Depth is simply the product of a para- 
meter, the thickness ratio, and the chord 
as shown in Figure 2. The sum of the 
upper and lower ordinates, which repre- 
sents the depth for any given station, 
is a simple function of the thickness 
ratio and chord, even though the air- 
foil ordinates, upper or lower, are not 
a direct function of the thickness ratio 
and chord (as indicated in Figure 1). 
Figure 2 is therefore valid without any 
adjustment for thickness variations, at 
least within the range of practicable 
accuracy. 

In aerodynamic calculations it is 
often desirable to accurately obtain the 
wetted areas of the airplane. Wetted 
areas for the wing may be ascertained 
once the perimeters of a series of wing 
stations are known. The airfoil peri- 
meter, like the depth, is merely the 
product of a parameter, the thickness 
ratio, and the chord as is given in 
Figure 3. Figure 3 may be augmented 
for the calculation of partial perimeters 
(as for skin weight calculation) by 
separately plotting, for upper and lower 
surfaces, the ratio: NS/NX (from 
inset Figure 3) against chord ratio, x, 
for integral values of thickness ratio. 
Partial perimeters lor odd thickness 
ratios may then be obtained by extra- 
polation, and thus the surface distance 
between any two points on any airfoil 
of the series may be found. 

In stress calculations the torque area 


defined by the airfoil contour and the 
spars must often be known. These may 
be determined from Figure 4 which 
shows the airfoil section area to be a 
product of a parameter, the thickness 
ratio squared and the chord. The area 
chart eliminates needless planimctcring 
of layouts, and in addition provides a 
quick method of determining available 
fuel capacity for built-in wing tanks. 
Tank capacity is found by plotting sec- 
tion area against span and integrating 
for volume. True capacity is then ob- 
tained by suitably deducting for leak 
proofing, baffles, etc. In these deduc- 
tions Figures 2 and 3 are used. 

Figure 5 provides an approximate 
method for calculating airfoil moments 
of inertia. The primary value of the 
moment of inertia chart is in determin- 
ing maximum stresses in solid wind 
tunnel models and for stressing semi- 
monocoque wings having appreciable 
skin thickness such as would be en- 
countered in plywood wings. In the 
case of the hollow airfoil sections the 
chord and thickness of the inner airfoil 
must be calculated so that the desired 
skin thickness is obtained. The curve 
given in Figure 5 provides moment of 
inertia values around the chord line of 
the N.A.C.A. 00 series, and hence will 
tend to give slightly conservative values 
for the 230 series. The use of Figure 5 







x - Chord Ratio * 


Fig. 5. Chart for calculating, approximately, airfoil moments 
of Inertia. 
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Charting Stability in Aircraft 


A N interesting development of the 
graphical solution for aircraft dy- 
namic stability has been developed which 
enables one to visualize more clearly 
just how certain changes in aerody- 
namic qualities will affect both the air- 
plane's lateral and longitudinal dynamic 
motion in power-off, uncontrolled flight. 

This development is an extension of 
the work the National Advisory Com- 
mittee for Aeronautics presented in re- 
ports on Dynamic Stability written by 
C. H. Zimmerman. These reports were 
published several years ago and devel- 
oped simple chart methods for predict- 
ing aircraft dynamic stability in uncon- 
trolled power-off flight. The results 
obtained in these reports are of great 
value, but it is felt that a method for 
presenting the results of different param- 
eter variations in some detail would 
be of value to the student of aircraft 
dynamic stability. 

The mathematical development of the 
equations necessary for the solution of 
the aircraft's motion will not be gone 
into here, as this can be found in great 
detail in the literature. The equations 
will be presented only to enable those 
not familiar with the theory to use the 
chart developed herein. 

In analyzing either lateral or longi- 
tudinal motions, the designer is inter- 
ested in whether the airplane, when dis- 
turbed from free flight, will diverge 
from the trim condition with no ten- 
dency to return, or whether it will 
oscillate about the trim condition. If it 
docs oscillate, he is interested in the 
period of the oscillation and the damp- 
ing. The designer is also concerned 
with the problem of how certain changes 
in a given airplane will affect these 
tendencies. It is a well known fact that 
the lateral motion of the airplane usually 
consists of a divergence generally 
termed “spiral instability" and an oscil- 
lation of short period and fair damping. 
The longitudinal motion, on the other 
hand, consists of two oscillations, one of 
short period with heavy damping, and 
one of long period with very weak damp- 
ing. A picture then of the divergent, 
convergent, or oscillatory tendencies of 
the airplane should be useful to the de- 
signer, and it is a method for develop-, 
ing this picture that will be presented 
here. The first part of this article will 
have to do with lateral stability while 
longitudinal stability will be discussed 

This method, as was mentioned be- 
fore, is an outgrowth of the graphical 
solution of the stability quartic, dcvel- 


P ART I — In this first part of an article on dynamic sta- 
bility are presented charts and their equations concerning 
lateral motions of an airplane. Longitudinal stability will 
be dealt with in a later issue. 

By CORTLAND D. PERKINS 



oped from the equations of motion of 
the airplane in uncontrolled, power-off 
flight. The brief development of this 
method of solution will be presented to 
clarify the problem. 

The variation of each component of 
the lateral motion varies with time 
according to: 

p, v, or r = C,e V + C,« V + C,e V + C,e V 
AX* + BX* + CX* + D\ 4- B = 0 
The coefficients of this quartic are 
functions of the non-dimensional sta- 
bility derivatives as follows : 

B - - (y, + n, + I.) 

C — l,n, — l,n p + y,(I, + n r ) + pn. 



E - m (l.n. - U.) + 

p — tan y fl.tt, — l,n,) 



(Turn to page 78) 
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America must be 

/m/m //m a/r/ 


conviaion that this 
must be mistress 
the skies is no new 
thing here at Goodyear. For more 
than thirty years we have been 
intimately associated with the 
advancement of all branches of 
aeronautics — in the belief that 
aerial transportation was destined 
to play a commanding part in 
world affairs. 


This is being emphatically con- 
firmed wherever war is waged 
today. From the events since 
December 7th one solemn fact 
stands out as a warning to us all. 
Unless and until America is the most 
powerful nation in the air, our safety, 
our freedom, and our standard of 
living will not again be what they 
have been in the past. 


Today as our country builds 
toward unchallengeable might in 
the air, Goodyear is proud that 
its long years of aeronautical ex- 
perience fit it for an important 
share of this great effort. From 
our four huge aircraft parts fac- 
tories an ever-increasing volume 
of airplane wing and tail units, 
control surfaces, flight control 
cabins, wing floats and fuselage 
sub-assemblies flows to airplane 
assembly lines. 

Until America has achieved 
mastery in the air, this work has 
precedence over all our other 
activities. We think you would 
have it so. 


Charting Stability 

( Continued from page 75) 




to sideslip de- 
to sideslip de- 
to rolling de- 
lo rolling de- 




d angle of sideslip 

p rolling velocity radians, see. 

I length from c.g. to center of pressure 


ft, radius of gyration about longitudinal 



n,, 1, and y, can be obtained from any 
modern wind tunnel while the deriva- 
tives /„, n„ l, and n, can not be deter- 
mined in the present day wind tunnel. It 
is therefore necessary to compute them 
from equations based on theory and ex- 
perience. 

GRAPHICAL METHODS 




'"r*V( •¥■)'- *■ 

These are the four roots sought for, 
and the nature of the motion can be 
im mediately determined from them. If 

— ft is imaginary the motion is 
an oscillation which damps if a is 
positive, is neutral if a = 0, and is 
negatively damped if a is negative. If 
the radical is real there will be no oscil- 
lation. The quadratic can then have two 
roots, one positive and one negative, 
two positive or two negative. If the 
quadratic has any positive root the mo- 
tion will be divergent. If a is positive 
and the radical real, then when b is 
positive both roots will be negative and 
the motion will converge, while when b 
is negative the motion will diverge. If a 
is negative, the motion will diverge. If 
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a is negative and the radical is real, 
when b is positive or negative the mo- 
tion will be divergent. 

It has been found that a chart with 
values of a as ordinates and b as ab- 
scissas not only will enable one to solve 
the quartic graphically but will immedi- 
ately show the type of motion to be 
expected, whether convergent or di- 
vergent, and if oscillatory, the period 
and the damping. 

We can express the solution as 

where the period in non-dimensional 



and the time to damp to ft amplitude ir 
non-dimensional time units 



On the basic chart of values of a and b 
we can immediately plot curves of con- 
stant period and damping. 



As mentioned before when a is posi- 
tive and the radical equals zero, we have 
the equation of the curve separating the 
convergent region from the region of 
decreasing oscillations. 



The region between this curve and the 
b axis is the region of decreasing oscil- 
lations. The area between the negative 
branch of this curve and the 6 axis is the 
region of increasing oscillation. The 
area between the positive branch of the 
boundary curve and the a axis is 
the region of pure convergence while 
all other areas are divergent regions in 
increasing severity as one swings from 
the second quadrant through the third 
into the fourth up to the negative branch 
of the oscillatory boundary. 

These regions are plotted on the 
stability chart. The two equations in- 
volving o and b are plotted and their 
intersections found, the point of inter- 
section showing immediately what are 
the stability characteristics. Curves of 
constant period arc parabolas about the 
b axis, while curves of constant damp- 


ing are straight lines parallel to the b 
axis. It will be noticed that the damping 
is improved as one moves away from the 
b axis and that the period increases as 
one approaches the outer boundary. 

The basic chart is shown in Fig. 1. 
Lines of constant damping and constant 
period are shown in non-dimensional 
time units. To convert to seconds it is 
necessary to multiply by the time con- 
stant t = -~r. The regions of conver- 
gence, divergence and oscillations are 
shown which enables one to tell the type 
of motion immediately on obtaining a 
solution. A typical solution of the lateral 
motion is shown for an assumed air- 
plane, trimmed to a lift coefficient of 
Ci = 1 and having the following stabil- 
ity derivatives : 


V. - - .14 



The graphical solution is shown on 
the chart in Fig. 1. It can be seen that 
there are two intersections which give 
the four roots necessary. One solution is 
in the divergent region and shows that 
the airplane will be spirally unstable. 
The other solution is in the oscillatory 
range and has a period of 2.6 units and 
the motion damps to one-half amplitude 
in 1.39 units. If our assumed airplane 
lias a wing loading of 40 lb./sq.ft. the 
time constant will be 1.8. Therefore 
P = 2,6 X 1.8 = 4.68 seconds 
T = 1.39 X 1.8 - 2.50 seconds 

To depict how the lateral motion 
varies with changes in the stability de- 
rivatives most easily controlled by the 
designer, y„ U. and n, were varied 
one at a time and the new solutions plot- 
ted in sequence. Sections of the chart are 
used for each solution variation. Fig. 2 
shows how these parameter changes af- 
fect the spiral stability and Fig. 3 shows 
how they affect the lateral oscillation. 

It can be seen from these plots that 
the following are the effects on this air- 
plane of these derivative changes : 

1 . /. 

Increasing the rolling moment due 
to sideslip reduces the spiral in- 
stability gradually until at a point 
where l. = —.31 the airplane becomes 
spirally stable. At the same time, how- 
ever. the period of the lateral oscilla- 
tion is decreased and the time to damp 
to one-half amplitude is increased. 

2. n. 

An increase in the yawing moment 
due to sideslip shortens the period and 
leaves the time to damp to one-half 
amplitude about the same. It also in- 


creases the spiral instability of the air- 
plane considerably. The chart shows 
that a reduction in n, will increase the 
period materially and will make the air- 
plane tend toward spiral stability. 

3 . «, 

An increase in the yawing moment 
due to yawing will make the airplane 
more spirally stable, and at the same 
time will increase the period and damp- 
ing of the lateral oscillation. 

Increasing the side force due to side- 
slip has little effect on the period but 
improves the damping. It has little effect 
on the spiral stability. 

These trends were plotted' for the air- 
plane trimmed at a lift coefficient of 
Ci = 1. The trend of stability for a re- 
duction of lift coefficient is shown. As 
the airplane is trimmed for higher 
speeds the period will increase and the 
damping will improve. The airplane will 
tend to become spirally stabla at a lift 
coefficient of Ci — .47 . 

It is felt that an airplane to have sat- 
isfactory lateral stability characteristics 
need not be spirally stable. This instabil- 
ity however should not be viscous. The 
lateral oscillation is the most important 
characteristic of the motion due to its 
inherent short period and rather poor 
damping which allows control lag to 
couple with the motion to introduce 
negative damping under certain condi- 
tions. The oscillation should be either of 
long period so as to allow good positive 
control damping, or of short period with 
heavy damping. The possibility of ob- 
taining a long period is rather remote, 
as is seen by the chart. The only param- 
eter change that can give a longer 
period is a reduction in This reduc- 
tion, however, produces other serious 
difficulties, such as poor aileron effec- 
tiveness, so it must be ruled out. The 
other alternative, of the short period and 
heavy damping, is the best way out. The 
chart shows that the best derivative to 
change for this is m,. An increase in «„ 
as is shown, will increase the damping, 
lengthen the period and make the air- 
plane more spirally stable. 

This example demonstrates the way 
the chart will picture the effects of cer- 
tain airplane design changes on the lat- 
eral motion. The graphical solution in- 
volved is easy to handle after a little 
experience is acquired, and a great many 
variations can be made in a short period 

The chart has been demonstrated for 
dynamic lateral stability analysis, but is 
perfectly applicable for dynamic longi- 
tudinal stability analysis as well. 

The demonstration of the application 
of dynamic stability charts to longi- 
tudinal motion will follow in an early 
issue of Aviation magazine. 
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"HELI-COIL" 
Spark Plug Bushing 

By HAROLD CAMINEZ 

In this article a new type of spark plug bushing is described. 
Employing a helical coil of precision-shaped spring wire in 
place of the conventionally threaded solid metal bushing, the 
"Heli-Coil" bushing has certain differences and advantages. 


A luminum cylinder heads are used 
almost exclusively in modern air- 
craft engines. This metal, because of 
its low specific weight, good heat con- 
ductivity, excellent fabricating proper- 
ties and good machinability, has until 
now proven to be by far the most satis- 
factory material for this purpose. The 
one disadvantage of aluminum is its 
relatively low hardness and cutting re- 
sistance, which makes it generally un- 
satisfactory for threaded connections 
where frequent disassembly of the thread 
joint may be required. 

To surmount this difficulty, it has long 
been the practice with aluminum air- 
craft engine cylinder heads to use hard 
metal bushings made of bronze for the 
purpose of providing a suitable thread 
receptacle for the spark plug. While 
these conventionally threaded solid 
metal bushings provide a suitable hard 


thread surface, they have a number of 
disadvantages. In the first place, a 
relatively large hole is required in the 
head to receive the conventional metal 
bushing, since this bushing must of 
necessity be larger in diameter than the 
spark plug. This larger hole not only 
weakens the cylinder head but also re- 
stricts the choice of location for a spark 
plug. The location of the spark plug 
not only determines spark plug accessi- 
bility, but also affects engine perform- 
ance and power. The large spark plug 
insert is, therefore, particularly unde- 
sirable in those cylinders where it ad- 
versely influences spark plug location. 

Secondly, the bushing must be tightly 
fitted into the head. This is necessary 
to prevent leakage past the threads and 
to obtain a good thermal contact between 
the bushing and the head. It is also re- 
quired to insure that the bushings teinain 


in place when the spark plug is removed. 
It the thread is loosely or poorly fitted, 
leakage and a poor thermal connection 
may result. The spark plug will then 
overheat and may cause detonation with 
resulting loss in engine power and gen- 
erally unsatisfactory engine operation. 
Moreover, the fit must be made so that 
it will stay tight after continued use. 
Carbon and corrosion collecting on the 
exposed electrode end of the spark plug 
often causes the plug to jam tightly in 
the bushing thread, so that in removal 
the bushing may be loosened unless par- 
ticular care is taken in the initial assem- 
bly of the bushing to prevent this. To 
replace in service a loose bushing of 
conventional design is a costly operation 
and quite often the cylinder head must 
be replaced when such a bushing is 

The tight fitting threaded connections 
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required for the conventional solid metal 
bushings entail careful and accurate 
machining of the parts and impose an 
appreciable stress in the cylinder head 
at a point where the head is already 
weakened by the relatively large diame- 
ter holes required ior the bushings. It 
is, therefore, necessary — in order to 
prevent failure of the head through these 
spark plug bushing holes — to appreci- 
ably thicken the cylinder head. Tile 
third disadvantage of the conventional 
solid bushing is then the added weight it 
entails, not only due to its own weight, 
but due to the additional thickness re- 
quired in the cylinder head to take care 
of the stress involved. 

Other objections that may be men- 
tioned with reference to the convention- 
ally threaded bushing is the relatively 
high cost of the part which results from 
the very accurate machining required 
and the care entailed in assembling it 
in place. These bushings are, moreover, 
generally made of bronze and there are 
objections to the use of this material in 
aluminum cylinder heads. Bronze is 
used for the bushing because it has good 
heat conductivity, good machinability 
and a coefficient of expansion approxi- 
mating that of aluminum. However, 
the galvanic action that occurs between 
the bronze and aluminum may cause 
corrosion of the aluminum head if the 
engine should be stored in a damp place. 
The most serious objection to the use 
of bronze in high powered engines, 
however, is the fact that this material 
is readily attacked by the products of 
combustion resulting from highly loaded 
fuel. In operation these products of 
combustion seem to work in between 
the fine clearance existing between the 
spark plug thread and the bushing, and 
by corroding the bronze, often cause the 
spark plug to be frozen in place. This 
makes it difficult to remove the spark- 
plugs after they have been in extended 
use under high power operation. 

The problems of the conventional 
solid metal bushings have long been 
recognized, and much research has been 
expended in the detail design of these 


bushings, as well as in the matter of fits 
and methods of installation. Figure 1 
shows a typical design of spark plug 
boss for a modern aircraft engine using 
a conventional solid metal bushing. 

In order to avoid the expenses en- 
tailed with the use of the conventional 
solid metal bushings, some of the less 
expensive engines have been made with 
spark plugs screwed directly into the 
aluminum cylinder heads. To minimize 
wear in the aluminum thread, spark 
plugs used in these heads arc specified 
to have threads with a very fine surface 
finish. In general these spark plug con- 
nections have proved inadequate. De- 
spite the fine finish on the spark plug 
thread, carbon and corrosion accumulate 
on the end of the spark plug thread 
exposed to the combustion gases. When 
the spark plug is removed, which it must 
be at regular intervals for cleaning, 
adjustment or replacement, the unbushed 
thread in the aluminum is worn. This 
condition gets progressively worse with 
use until the danger of thread stripping 
makes it necessary to remove the cylin- 
der from use, and to bush up the thread. 
The rebushing of an aircraft cylinder 
spark plug thread is a precision opera- 
tion, generally requiring that the cylin- 
der be sent back to the factory for 
correction. With the unbushed thread 
it is also possible for a mechanic to 
damage the thread in the cylinder when 
screwing the spark plug into place. 
Should such damage go unnoticed, or 
should a spark plug be assembled into 
an excessively worn thread, a condition 
is set up which may allow' the spark 
plug to be blown out of the cylinder 
head. If this should occur, a serious 
fire hazard arises, it is necessary to stop 
the engine, and in flight a forced landing 
is entailed. The use of the unbushed 
thread, therefore, requires that the in- 
spection personnel exercise special care 
when inspecting spark plug fits. In 
general, engine operators would rather 
pay the added cost required for the 
properly fitted bushing than to run the 
risk involved with the use of the un- 
bushed cylinder. 


Several years ago the Aircraft Screw 
Products Company, Inc. set out to de- 
velop an improved spark plug connec- 
tion for use in aluminum alloy cylinder 
heads such as are employed in aircraft 
and similar high duty engines. After 
many months of testing to determine the 
proper sizes, fits, material and manu- 
facturing methods, the company devel- 
oped the “Heli-Coil” spark plug 
bushing. This spark plug connection 
employs a helical coil of precision- 
shaped spring wire in place of the con- 
ventionally threaded solid metal bushing 
previously described. Figure 2 shows 
a cross section through an aircraft 
cylinder spark plug using a standard 
helical coil spark plug bushing. 

The helical coil bushing has certain 
distinct differences from the solid metal 
hushing. In the first place the shape of 
the wire section and the design of the 
coil is such that the helical coil bushing 
is self-locking in place. Therefore, when 
it is assembled in the tapped hole it 
need not exert any high stress in the 
aluminum to insure its remaining in 
position. The need for tight fits and 
for pinning the bushing in place is 
thereby avoided. Secondly, a land is 
provided between the thread in both the 
tapped hole and on the spark plug which 
permits some direct contact between the 
spark plug shell and the aluminum head. 
All the heat flow from the spark plug, 
therefore, need not go through the bush- 
ing since an ’appreciable amount is con- 
ducted directly to the head through these 
lands. In the third place, the tapped 
hole for the helical coil need be only 
slightly greater in diameter than the 
diameter of the spark plug thread which 
allows the hole size in the cylinder head 
to be relatively small. 

A comparison between the conven- 
tionally threaded solid metal spark plug 
bushing used with a standard 18 mm. 
spark plug and a “Heli-Coil” spark plug 
bushing used with the standard 9/16-12 
HC thread spark plug is shown in Figs. 

1 and 2. The former figure shows the 
standard 18 mm. spark plug originally 
( Turn to page 192) 


Fig. 1 — Typical design of 
spark plug boss using conven- 
tional solid metal bushing for 

Fig. 2 — Cross section through 
an aircraft spark plug using a 
standard "Heli-Coir* bushing. 
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CAN MEAN TO 
YOUR FUTURE 



★ 


HOW MUCH ALUMINUM we are making now is a cen- 
sored secret. We are determined it shall be sufficient 
to the need. 

HOW MUCH WILL BE AVAILABLE, after the war, is idle 
talk now. 

THE PRICE OF ALUMINUM is the thing that's important. 
It is important to the war, because our reduction of the 
price of ingot from 20c to I5c is saving the Government 
many millions of dollars a year. 

THAT FIVE CENTS doesn't make aluminum one whit 
more useful for war purposes — only more patriotic. 

BUT IT DOES MAKE aluminum terribly important to the 
peace. Real peace means jobs for all. Jobs-for-all come 
into being only when people want to buy and can buy: 
Which means new things, better things, at a price. 
IMAGINEERING is the word we have coined to describe 
the thinking which is used to get those new things ready. 
Imagineering is letting your imagination soar and then 
engineering it down to earth. Imagineering needs tools 
as well as brains. 

THAT FIVE CENTS we've lopped off the price of alumi- 
num, so far, has more potentialities of creating new 
things and better things, at a price, than any single 
thing we know of. 

THAT’S WHERE YOU COME IN. You are the man who. 
You are the man America is counting on to make the 
jobs Americans are going to need. You are the man 
who is going to do the Imagineering, in your specialty, 
that is going to win the place for yourself, your em- 
ployees, your associates. 

YOU ARE GOING TO DO IT, and we hope you are go- 
ing to let Alcoa help. We can, and we want to. 

Aluminum Company of America, 2182 Gulf Building, 
Pittsburgh, Pennsylvania. 

ALCOA ALUMINUM 
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sound, so maneuverable in battle it out- 

Lockheed builds such a pilot -inspiring 
fighter, .the "Lightning" Interceptor 
Pursuit . . builds it for the U. S. Army 
and the R. A. F. . .a design for daring con- 
ceivedand built by free Americans— flown 
now by free fighters for all democracy. 


It is a 'plane second to none ... a fighter 
universally called the world's fastest . . a 
Lockheed worthy of the important part 
it is playing in the powerful air force of 
the United Nations... an air force that 

premacy, key to victory in modem war 

• •• for Protection today 
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Synthetic Resins 


PART I. This is the first of two articles explain 
craft structures. In this part the background for 
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In Construction 


ing the development of synthetic resins for air- 
modern wood construction is given. 








A FLASH of flame ... or a wisp of smoke. An easy pull 
of a handle. A rushing cloud of carbon dioxide snow 
and gas. Ouf goes the lire! 

It's as simple as that— and quicker than it takes to tell — 
to kill engine fires in the air, or on the ground, with the 
LUX Built-in Extinguishing System! 

It's the system that controls, releases and directs the 
tremendous fire-killing power of LUX carbon dioxide gas- 
aviation's quickest extinguishing agent. LUX kills fires in 
3 or 4 seconds! Yet it hurts nothing but fire. Clean, dry. it's 
harmless to engine, plane, and equipment. 

LUX flame detectors, teamed with the Built-in LUX Sys- 
tem, may be used as the actuating element of a completely 
automatic fire fighting unit. There are LUX Systems for 
"in-line" as well as radial engines, multimotor as well as 
single-motor planes. 

The booklet "White Magic" tells the whole story about 
LUX Built-in fire protection for planes. It's free. Write for it. 


Walter Kidde 8 Company, Inc., lit West Street, Bloomfield, N. J. 
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MANUFACTURING 


Dynamometers for 
Testing Engine Ratings 

By P. G. LESSMAN 

Transportation and Generator Division, 

The present national emergency has 
led to the development of large, high 
speed internal combustion airplane en- 
gines and a demand for testing methods 
having unusual characteristics. This de- 
mand has resulted in the development 
of large combination cradle-type dyna- 
mometers for laboratory work. Such 
machines consist of an eddy current 
absorption brake and a d.c. unit which 
can be used for either absorption or for 
motoring during friction load tests. 

Some recently built combination dyna- 
mometers, the largest units of their kind, 
have an absorption rating of 4000 hp. at 
700/2000 rpm. Absorption capacity is 
3200 hp. for the eddy current brake and 
800 for the d.c. unit. The d.c. machine, 
with a motoring capacity of 700 hp., is 
equivalent in physical size to a machine 
having an absorption capacity of 2000 
hp. at 2000 rpm. Extreme sensitivity, 
accuracy within .5 percent of scale ca- 
pacity, has been achieved by supporting 


the stators in ball bearing trunnions 
with three race ball bearings which per- 
mit rotation of the intermediate race. 
Static friction has been reduced about 
50 percent. Sleeve bearings for the 
rotor of the d.c. unit with a ratio of 1 :1 
of diameter to length have reduced bear- 
ing losses to a minimum. 

The sensitivity of the machine can be 
judged by observing the static balance of 
the unit. If the static balance is perfect, 
the amount of weight placed on the scale 
knife edge which is necessary to move 
the stator is a measure of sensitivity. 
This amount of weight is governed only 
by the stiffness of the electrical connec- 
tions for field and armature leads, by the 
stiffness of the water hose connections 
to the eddy current machine and by 
static friction. The electrical connec- 
tions were made of long loops of flexible 
strand copper supported from the bottom 
of the stator. Symmetrical arrangement 
and proper shaping of these connectors 
produces a certain amount of balancing 
of their stiffness with regard to the scale 
reading within the small movement of 
the stator. The sensitivity of the dyna- 
mometer can be reduced to less than .5 
percent of the scale capacity. 

The severe sen-ice to which these 
machines arc subjected, makes rotation 


of the trunnion bearings an important 
factor. Rotation of the intermediate 
race reduces the static friction in the 
bearings by keeping all sliding surfaces 
continuously lubricated. The driving 
motors are arranged so that the trunnion 
bearings rotate in opposite directions in 
pairs in order to avoid the effect which 
any remaining friction may have on the 
scale reading. 

The scale reading is also affected by 
some of the losses in the machines. 
Bearing and brush friction, d.c. arma- 
ture ITt, eddy current and core lasses 
do not affect the accuracy of the scale 
reading with the dynamometer operat- 
ing either as a motor or generator. 
However, part of the armature windage 
and the major portion of any ventilating 
fan losses may introduce an error in the 
scale reading if care is not taken to pro- 
duce a windage reaction on the stator 
itself, instead of on the outside atmos- 
phere. In this case guide vanes were 
assembled in the stator around the venti- 
lating fan which transformed the radial 
flow of air into an axial flow of low 
velocity at the discharge. The windage 
losses due to the armature itself found 
their reaction wholly within the stator. 

Windage losses due to the coupling 
between the two units will not introduce 
an error in the scale reading if the coup- 
ling is totally enclosed and if the enclos- 
ure is supported from the stator of the 
dynamometer. Drives taken off the dy- 
namometer shaft for auxiliary apparatus 
such as exciter and oil pumps, etc., will 
not introduce an error in the scale 
reading if the driven apparatus is 
mounted on the stator. 

Sleeve bearings used on the d.c. unit 
require less supervision during opera- 
tion than anti-friction bearings and offer 
longer life when properly designed. Oil 
films which do not carry any load and 
produce losses only have been eliminated 
by large relief areas inside the bearing. 
The upper half of the bearing was re- 
lieved to $ in. clearance between the end 
seals. The lower half was relieved to 
provide a 90 deg. load carrying area. 
A large bearing clearance was used to 
facilitate establishment of an oil film. 
Rapid conduction of heat away from the 
journal and bearing was accomplished. 
The bearing shell was made from copper 
alloy having a high heat conductivity. 
The babbitt could then be soldered to the 
shell, thus reducing the resistance to 
heat flow from babbitt to bearing shell. 
Very thin sections of babbitt were used 
which further reduce the resistance to 
heat flow. The housing was made from 
aluminum alloy of good heat conducting 
qualities and it was ribbed to increase 
its cooling surface. Use was made of 



General arrangement of a large d.c. dynamometer which is capable of testing 
high speed internal combustion engines of different speeds and ratings. The 
d.c. machine (a) is coupled to an eddy current brake (b) on a common bed-’ 
plate, making a combination unit of 4000 hp., 700/2000 rpm. absorption capacity. 
The scale (c) is connected to the eddy current brake by means of reversing 
linkage. The heavy orms (d) transfer the torque reaction from the d.c. stator 
of the eddy current machine. Each machine is carried in a pair of trunnion 
bearings (el with motor operated rotators If). Each machine carries on its 
stator an exciter (g) which Is belt driven from the dynamometer shaft. Water 
cooling inlet (h) for eddy current machine is made of a loop of flexible hose. 
The outlets discharge into stationary funnels. 
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Vickers hyiiho motive 

CONTROLS 


ENGINEERS AND GUILDERS 
OF Oil HYDBAUUC EQUIPMENT 
SINCE 1921 


Vickers Hydromotive Equipment is used on many of the most 
modern airplanes. The Consolidated B-24 four engine bomber illus- 
trated here is representative. 


Vickers Hydromotive Controls are high pressure oil hydraulic con- 
trols that are so widely used because they do the job dependably, 
smoothly and accurately ... no matter how severe the service. 


Vickers 


Incorporated, 1462 0AKA1AN BLVD. 


DETROIT, MICH. 



How to make less than 2000 lbs. 

DO THE WORK OF A TON 


.Approximately one ton per plane is the average amount 
of natural and synthetic rubber being used today in military 
aircraft. One ton of grommets and seals, gaskets and line 
supports, gas tanks and hose, pump-packing and pistons, 
de-icers, tiresand tubes. And a ton still weighs 2000 pounds. 

Any part of this weight that you save can be converted 
into that much more speed, range, altitude, fire-power or 
bomb load. That's weight-saving with a meaning. 

Entirely aside from its superior resistance to aviation 
oil and gasoline, Hycar has made a major contribution to 
aircraft engineering with its light weight. Specific gravity 
of 1.00 enables this remarkable synthetic rubber to yield 
weight savings of 15 to 25% compared with many other 

In the average airplane that can mean hundreds of 
pounds! 

Today Hycar is being made into millions, literally 
millions, of individual parts in more than 3000 sizes and 
designs for aircraft. Wherever a resilient material is needed 
with resistance to oil and gasoline, to heat, abrasion, cold- 
flow and compression set— along with that all-important 
feature of light weight— Hycar is the material for the job. 

Ask your suppliers of rubber products for samples 
made with Hycar. And remind them that our technicians 
are ready to help them meet your individual requirements. 



HYCAR 


CHEMICAL COMPANY 

AKRON, OHIO 
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mail by air — overnight to all America... 
rftl be an early and important step toward the 
tonnage air transport of tomorrow. More ships, bigger 
ships will follow, crossing present barriers of time and 
distance to establish the new freight and passenger 
routes of the world. Like the largest aircraft of the 
past and present, they will be powered by Wright. 


WRIGHT 




BOOTS 

AIRCRAFT NOT CORPORATION 


CANAAN. CONNECTIC 1 
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to left below welding point, where six- 
teen welds are performed automatically. 


During assembly welding, left end of 
tool moves left of welding head, and an 
assembled box end is removed and parts 
for another clamped in place. The de- 
vice then shuttles back to right and sec- 
ond finished assembly is taken out. Thus, 
only two stations are necessary, in spite 
of two loading positions and one weld- 
ing position, and no time is lost in load- 
ing. Announced production is 300 
assemblies per hour. — Aviation, March, 
1942. 



cushion and bare clamps by Bendix Avi- 
ation, Ltd., North Hollywood, Calif. 
Designed to save labor on wiring, con- 
duit and tubing installations, the Kwik- 
Klip is constructed as a half loop and 
merely fits over the wire or conduit — is 
not bolted to it. Installation is unusually 
fast as it is only necessary to secure the 
Kwik-Klip to the airplane structure or 
other member by means oi a screw 
through the single mounting hole. Kwik- 
Klips arc supplied with or without Speed 
Nuts and with or without Neoprene 
cushion. When the Neoprene cushion is 
supplied it is permanently bonded to the 
clamp by the exclusive Bendix Thermo- 
Weld process, doing away with the need 




range of the machine. Indicator pedes- 
tal can be swung from left to right for 
checking either face of gear teeth. — 
Aviation, March. 1942. 


Stoeffel Seals 

Unlike the old-fashioned lead seals, 
Stoeffel Seals are 100 percent tamper- 
proof, it is claimed. Made of two com- 
ponents — pre-shaped metal seal-cup and 
identification disc, multicolor-printed — 
once these two parts are locked no tam- 
•pering is possible without immediate 
detection. Made by Stoeffel Seals Co., 
Inc., 188 Water St.. New York, N. Y„ 
these seals can be permanently applied 
with either string, thin cord, or two-ply 
wire, whichever is most suitable to seal- 
ing operation with the Sealing-Pliers. 
Basic colors may indicate time element, 
process, location or priority of scaled 
object, etc. Further markings such as 
inspector's numbers can be incorporated 
in Sealing Pliers, so that at moment of 
closing pliers, the number or mark is 
indented into the disc. — Aviation, March, 
1942. 


Slayter Rectifier 

Light weight and small size of this 
Slayter Electronic Corp. (Newark, 
Ohio) rectifier combine to make a port- 
able, safe, rugged unit company says. 
Polarity of the unit can be reversed in a 
few minutes, units can be turned on and 
used at once, without waiting for "warm 
up" and can be operated continuously on 
full load. It cannot be damaged by direct 
shorts from high voltage terminal to 


for wrapping wire or conduit with tape 
for protection at the point where the 
clamp is applied. Kwiic-Klips are sup- 
plied in sizes ranging irom 'A in. to IJ4 
in. I.D. — Aviation, March, 1942. 


Michigan Tool "Sine-Line" 

For checking right and left hand spiral 
gear leads from zero to infinity a new 
"Sine-Line" lead checking machine, 
Model 1205, has been constructed by 
Michigan Tool Co., 7171 E. McNichols 
Goad, Detroit, Mich. This new machine, 
adjustable sine-bar type, eliminates need 
for master rolls, discs or lead screws in 
checking gears and can be used with 
Michigan gear checking recorder. Gear 
size capacity is zero to 18 in. diarn,, with 
24 in. between centers. Bed lengths 36 
and 48 in. available at extra cost. This 
appliance features maximum rigidity and 
complete dust protection. "Friction 
rolls” provide two ratios of spindle to 
the sine-bar table. Selection of proper 
set or rolls is made by moving a lever 
under cover enclosing sine-bar table. 
The two ratios provide for all diameters 
and lengths of gears within operating 
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VIATION’S 

SUBCONTRACTORS SECTION 

IN THIS NEW subcontractors section, Aviafion offers/ 
p service designed to simplify the search for outside 
manufacturing facilities and thus speed the process 
of subcontracting] j / 

The production «goal of 60,000 military planes dur- 
ing '1942, and 125)000 in 1943, is one of the greatest 
industrial projects of all time, involving a vast expan- 
\ sion in subcontracting. / / / 

It is the purpose or this section to serve as a meeting; 
•lace between prime contr ictor and subcontractor. / 
Here, manufacturers desiring subcontract work from 
the pviation industry! can nake known their facilities, 
capacity, and ability \to serve. / / / 

Here\ subcontracting facilities may/ be .quickly 
brought 'to the attention o firms who urgently need 
them. \ \ \ 

The pages of pviation have long 
ing-place for\priWie and s ibcontractors,/and y/e be- 
lieve this nevv\ section will render a greatly/needed 
service d^iiiana^d py opr 'va/-timp aircraft program. 
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PLANT 

FACILITIES 


EFFECTIVE HELP 


Covering a 22 - acre 
tract are units compris- 
ing: Complete assem- 
bly shops, modern ma- 
chine shops, pattern 
shops, tool rooms, etc. 
By ingenious arrange- 
ment a flexibility is se- 
cured so that produc- 
tion may be swiftly 
altered as to types of 
glass production. 
Facilities are thor- 
oughly modern and 
our 750 workers are 
skilled workers. 

★ 

PRODUCTION 

Lime - soda glass, in 
crystal colors, and 
Borosilicate (heat re- 
sist) glass. 

Production at present 
is pressed and blown 
glassware of a hand- 
made variety and also 
semi-automatic. 

These are supplied to 
manufacturers for use 
in their finished prod- 

★ 

DESIGNING FOR 
AVIATION 

In considering glass as 
an aviation material — 
how it is worked, how 
machined, its use as 
mechanical parts, we 
shall gladly supply 
you with facts and 

From such data you 
may establish the va- 
riations of hand and 
machine blown ware, 
hand pressed and ma- 
chine pressed ware, 
the temperature ranges 
of all types of glass, 
together with all phy- 
sical properties for 
comparison with ma- 
terials less available. 

★ 



to Aviation's All-Out Effort 


The facilities afforded aviation engineers here at Dun- 
bar are rather unusual. 

First, as to plant: It is large — covering 22 acres and MOD- 
ERN. 

Second, but first in importance, is a practical and tested 
flexibility to alter its type of production with greater 
SPEED and INGENUITY than has been deemed possible. 
Third, a force of 750 workers, skilled in this rapid produc- 
tion of glass parts for fabricators of finished products in 
metal, plastic, wood and other materials. 

Fourth, the types of glass in which this force is skilled 
are lime-soda glass, in crystal and colors, and borosili- 
cate (heat resist) glass. 

That these facilities may be applied to your present 
problems (which are many), mail us a sketch — or inquiry 
as to glass application to a specific part — or for informa- 
tion on designing for glass. 

<a&&s§ (B®iHipc©iii®apa@iKr 

DUNBAR, WEST VIRGINIA 


AVIATION. 


America At War 

(Continued from page S3) 


with what Mr. Batt says. 

At the same time some Congressmen, 
who have access to all the information 
there is, are saying that those responsi- 
ble for our safety have been remiss in 
not pushing our air forces harder than 
they have. Particularly, we should have 
concentrated more than we did on tor- 
pedo and dive bombers, they say. 

But Congressmen, with all their in- 
formation, get confused, just as the rest 
of us do. Senator Harry S. Truman, 
who had a truck-load of dope, wrote a 
report, as you may know, charging the 
Army and Navy and the aircraft indus- 
try with failure to develop superior air- 
planes, and with giving away what good 
ones we did have. Then Rep. Dow Har- 
ter wrote another report, showing that 
Mr. Truman was wrong. Mr, Truman’s 
report fell pretty flat in the first place, 
considering all the advance billing it 
had. 

On the Atlantic side of the war, we 
find less air action and even more un- 
certainty than in the East Why the 
British did not carry out their threat 
to shake Europe with bombs during the 


From the Fight to the Factory 

Pursuing the policy of keeping America’s workers informed of the part their handiwork 
plays in carrying the fight to our enemies, Assistant Secretary of War for Air, Robert 
M. Lovett, sent these heartening messages on the occasion of brilliant actions by U. S. 
Airmen in the desperate struggle for the Netherlands Indies. 


Bureau of Public Relations 
February 23, 1942 
Employees of the Douglas Aircraft Co., 
Santa Monica, California 
Here’s a message from the fight to 
the factory, a flash from Lieutenant 
General George H. Brett, Deputy 
Supreme Commander of the Allied 
Forces ill the Southwest Pacific. 
"American aircraft participated in con- 
tinuing and damaging attacks on Jap- 
anese war fleets off the coast of Bali. 
A formation of seven American Army 
Douglas A-24 dive bombers escorted 
by fighter planes swooped down on an 
enemy fleet consisting of two cruisers, 
four or five destroyers and four trans- 
ports and seriously damaged a Jap 
•cruiser. Earlier four enemy fighter 
planes were shot out of the sky by our 
heavy bombers supported by two 
Douglas A-24’s without loss to our 
aircraft.” Credit for these operations 
must be shared by you men and women. 

Assistant Secretary of War for Air 


Bureau of Public Relations 
February 3, 1942 
Employees of the Curtiss Wright Corp., 
Buffalo, New York 
U. S. Army pilots flying Curtiss 
P-40 fighters are getting tough assign- 
ments over the Netherlands Indies. 
Last week sixteen of them intercepted 
twenty-five heavy Japanese bombers 
and two fighter planes over Java. Our 
pilots destroyed five of the enemy 
bombers and one fighter. We lost one 
plane but the pilot parachuted to safety. 
Nine other Curtiss fighters intercepted 
six Japanese pursuit planes over Java, 
shooting down four. Then they kept 
right on to a Japanese held air field in 
Sumatra and despite intense anti-air- 
craft fire bombed installations there. 
All returned safely to their base. Credit 
for these operations must be shared by 
you men and women who made these 
planes. You keep on giving them to us 
and we’ll keep on fighting them. 

Assistant Secretary of War for Air 


PLASTIC 

PLYWOODS 

FOR AIRCRAFT 

A Complete “Service of Supply” 
for All Your Plywood Require- 

FABRICATED PARTS 
PANELS 

Ply -Tech Fybr -Tech 

Hollo-Tecfe Metl-7’ ech 

TECHNICAL Ply-Woods 

Vega, Lockheed, Douglass, 
Wright, North American, 

Write for Complete Data 

TECHNICAL Ply-Wood, 

PRODUCERS & FABRICATORS 


long winter nights, we still don’t know. 
Presumably their production of long- 
range bombers is continuing, and even 
increasing. So, even though deliveries 
of American planes to Britain may have 
all but stopped, they could sweep Europe 
if they wanted to. Is it possible that 
bombing towns and ground works is not 
worth the cost? Are they saving their 
planes for the day when the mad Hitler, 
wounded by the Russians, charges them 

Likewise on the Russian front there 
is little air activity. But the reasons 
are different. Air war on the blizzardy 
tundras simply froze up. By grapevine 
comes word that the Nazis, with vegeta- 
ble oil for lubrication and synthetic gas- 
oline, have one awful time. And the Rus- 
sians, even though they have good oil 
and gas, don’t do much better. 

So the Russians and the Germans and 
the British would seem to be saving 
up airplanes at a total rate of maybe 
six or eight thousand a month. If so, 
they should be able to put on a lively 
scrap, come spring. And, if the Rus- 
sians can take enough ground to get 
within reasonable bombing distance of 
Germany, Hitler will be getting it from 
both front and rear. Italy is so low in 
the aircraft production picture that she 
is rated hardly more than a nuisance — 
by Hitler as well as Churchill. 

Here at home. Congress is supporting 


the President’s program with appro- 
priations big enough to buy some of the 
belligerents and have change left These 
vast funds make breathless reading, but. 
as we have said before, they don’t mean 
a thing. The credit of the United States 
hasn’t turned a hair, yet, and all that 
counts is production capacity. 

The biggest technological show in the 
world’s history is going on right now in 
Detroit, headed by a pleasant-looking, 
middle-aged man named Ernest Kanzler. 
who used to be a Ford production vice- 
president. Mr. Kanzler is stopping the 
wheels of the mighty automobile indus- 
try long enough to re-tool the machines, 
so that airplane parts, airplanes, guns 
and tanks will come out of the spout, 
instead of cars. He reports only to Don- 
ald Nelson, chairman of the WPB, who 
reports only to the President. 

Behind a screen of secrecy Mr. Kanz- 
ler is passing the miracle of the 20th 
century. Or rather, Kanzler, being only 
human, is the symbol of a group of men 
who are doing it. They represent all the 
technical knowledge accumulated since 
time began, which is available to any- 
body; but they have, in addition, the 
American genius of doing things in a 
big way. 

The facilities of the auto industry, 
and of the airplane industry, may be 
completely scrambled before this job is 
(Turn to page 125) 
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ARMY and NAVY 
Specifications 
AN NAF AC 
★ ★ * ★ ★ 
Bulkhead Connectors 
Coupling Nuts 
Elbows 
Locknuts 
Box Connectors 
Junction Boxes 



CONDUIT 

FITTINGS 

For the Aircraft Industry 


UniDflRIR 



From inspection of raw material and 
continuing through the process of 
manufacture to final inspection, our 
inspectors are constantly on guard 
against any relaxation of the high 
standards we have set. 

And we shall continue conscien- 
tiously and energetically to build 
our products to meet the rigid 
specifications required by our Army 
and Navy. 


UNION AIRCRAFT PRODUCTS CORP. 

General Oftices and Factory 
380 SECOND AVENUE 
NEW YORK. N. Y. 




/or any type A I R C R A F T 


3or the 

ENGINEER 

Bearing data sheets that 
cover all the fundamentals 
ol sleeve type bearings 
such as Design, Alloys, 
Lubrication, etc. Write for 
your free copy. 


♦ Sleeve type bearings for modem aircraft require 
new, high standards of precision and accuracy. This is 
true of all planes from the giant bombers to the "grass- 
hoppers" and likewise true of all aircraft equipment. 

It was an easy matter for JOHNSON BRONZE to meet 
the rigid requirements of the aircraft industry. Our 
complete facilities plus our more than thirty years 
exclusive bearing experience enabled us to do the job 
RIGHT . . . from the start. 



Why not permit JOHNSON BRONZE to help you in 
securing your bearing requirements? As manufacturers 
of every known type of sleeve bearing, we can assist 
you in selecting the correct bearing for every appli- 
cation. There is a Johnson Engineer as near as your 
telephone . . . ready . . . willing and capable to serve 
you. Write or wire — 
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JOHNSON BRONZE COMPANY 
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620 SOUTH MILL STREET • NEW CASTLE, PA. 
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SIDE SLIPS 


• THE INTREPID AVIATOR was 
in the office the other clay considerably 
worried — in fact he hadn’t stopped wor- 
rying after finishing up six of our best 
cigars. His concern was over the safety 
of the original Wright Brothers’ Air- 
plane, supposedly stowed away with 
ample protection somewhere in England. 

constitutes ample protection now-a-days, 
what with rapidly changing war tactics, 
he had a suggestion to make just after 
lighting the last cigar. As the aviation 
cycle of development is now just about 
back to the arrangements with which 
the Wright Brothers started, judging 
by items and pictures in the papers — 
pusher propellers, tail surfaces forward, 
catapult take-offs, liquid-cooled engines, 

square tipped airfoils, wooden construc- 
tion, and so on, he couldn’t see why it 
shouldn't be flown back to this country. 
The only difficulties lie could forsee 
would be the possible need of an addi- 
tional underslung tank to give the origi- 
nal airplane a little more range and to 
obtain sufficient low-test gasoline. 

• INCIDENTALLY. the Intrepid 
Aviator said he was going to run a 
research, with the aid of his side-kick, 
the Sterling Mechanic, which he was 
sure would be of great aid to our gov- 
ernment. The main idea of all nations 
at war appears to be to use substitute 
materials wherever possible — gasoline 
should be made out of corn stalks or 
mock oranges, even though gasoline is 
available, as the gasoline has to be 
made into skim milk by a secret process, 
which in turn is made into imitation 
silk stockings and corn cob pipes. In 

sidered cricket to make anything out 
of the same old material, even if it is 
available. For example, office desks are 
now made of steel so that wood will be 
available to make certain airplane parts 
which were formerly made out of steel. 
Considering the experience of the In- 
trepid Aviator and the Sterling Mechan- 
ic in the use of substitute materials, in 
their barnstorming days after World 
War I. we are looking forward to this 
report with much interest. We under- 
stand that in those barnstorming days 
they even had a substitute for money. 

• THERE is one interesting develop- 
ment which has come about as a result 
of this war. Practically all of the aero- 
nautical people we know are busy buy- 
ing farms (ranches on the West Coast) 
and all farmers and ranchers seem to 
he flocking to the Defense plants for 


the jobs offered. Having worked in both 
lines of endeavor we think the farmers 
are the smarter of the two. In a factory 
they get extra pay for the longer hours 
of overtime, whereas long hours on the 
farm involve only a “misery” in one’s 
back and another mortgage. 

• IN ANY CASE we’re glad we didn’t 
get that beachcombing job on a South 
Sea Island "for the duration.” We'd 
have been bothered by a lot of Jap 
landing parties (as we relaxed in the 
shade of our breadfruit trees and banana 
palms) and in a short time would have 
been bothered again as the same Japs 
were chased off the island into the surf. 

However, we’re still looking for some- 
one who wants a passenger willing to 
pay part fare on a rocket trip to the 


• WELL, there was one bit of weather 
news which got by the Censor, and just 
as well, too. as it isn’t going to give any 
comfort to the enemy. The newspapers 
printed the fact that the ground-hog at 
Quarryville. Pa., had seen his shadow 
on Feb. 2nd, indicating that there were 
going to he six more weeks of winter 
weather. If all continues as it has been 
going on the Russian front during win- 
ter we think the Germans will welcome 
the first violet of spring with much joy. 


•DESIGNERS FASHIONING 
AIRPLANES LIKE BATS" 
Buffalo livenin'! News Headline 


• WE RESENT that implication Sir! 
Our seconds will "call on your seconds 
tonight. We’d slap your face with a 
(Turn to page 120) 



Maguire is Tooling Up for All-Out Production!" 
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mid Cooled Em. 


THERMOSTATS 

}d by STANDARD 


ARE IN SUCCESSFUL DAILY 
OPERATIONS THROUGHOUT 
THE WORLD 


of STANDAIR Liquid 
MOSTATS are func- 
ift flying over Russia 


rol problems of liquid cooled engines. 

Suppliers to the U. S. Army Air Corps — to ,cGO/a Manufacturers alio of: Liquid Coolant System 

the Royal Canadian Air Force — to the V* Pressure Relief Vo/ves and Header Toots; Sfieel 

British Royal Air Force, and to leading • Metal Stampings and Welded Assemblies; Air- 

American aircraft manufacturers. W.— croft llgliting. and Heat Transfer equipment. 

-..Sm*?. 
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Aviation's Constant Adjustments 




believed to represent the bulk of such 
funds as of December 31, 1941. 

In looking at this composite picture, 
it is pertinent to note that in the past 
the best investment trusts have made 
mistakes on individual issues as well as 
upon major market trends. Also, it is 
difficult to determine when a particular 
commitment was made and if a change 
has not since occurred. Further, a man- 
agement's policy in respect to individual 
investments is frequently affected by the 
trust's other holdings. 

Within these general limitations, sig- 
nificant observations may be made. For 
purposes of simplicity, the accompany- 
ing table shows aviation holdings as of 
the last year-end with the number of 
trusts owning each issue. This and sup- 
porting material discloses that aircraft 
shares are among the least popular 
of trust holdings and a gradual reduc- 
tion in this group is constantly taking 
place. On the other hand, a few of the 
air transport issues have been singled 
out for concentrated purchases. 

United Aircraft with aggregate hold- 
ings of 81,100 shares by 22 trusts re- 
mains the favorite aircraft issue. Trust 
managements invariably seeking diversi- 
fication in all respects probably regard 
this company well-situated in this re- 
spect. Curtiss-W right, the other com- 
pletely integrated aviation unit, finds a 
few but substantial supporters for its 
“A" stock. This issue has been paying 
a regular $2.00 dividend and has pro- 
vided a conservative return — thus meet- 
ing with favor. 

An examination of the general 
changes in other aircraft issues merely 
confirms the belief that trusts have been 
sellers of this group with no change 
in trend indicated. 

A number of interesting trends are 
evident in the air transport issues. The 
potentialities of this group have been 
more widely recognized than ever be- 
fore as indicated by the large number 
of participating trusts. It is significant, 
too, that among the domestic com- 
panies, only the major lines have come 
in for attention. Such concentration is 
nothing more than belated recognition 
of progress already made and does not 
particularly credit investment manage- 
ments with foresight. As a rule, trusts 
like to confine their commitments to 
issues which have become “seasoned.” 

At times, it becomes difficult to fol- 
low the investment philosophy of these 
funds as disclosed by their action. For 
example, when Eastern Airlines was 
first offered in 1938 at around $10 per 
share, there was hardly any trust inter- 
est in this issue whatsoever. Now, fol- 
lowing years of progressive earnings — 
resulting from a favorable monopoly 
condition — and after accomplishment of 
the fact. Eastern has become a favorite 
of trust managements at better than 


three times its offering price. This buy- 
ing was done in the face of an adverse 
examiner’s report on American's mail 
rates and which ultimate determination 
will have a bearing on Eastern. More 
important, it was common knowledge 
that a similar report was to be issued 
on Eastern. And it was — with the re- 
sult that the stock broke badly — after 
the investment trusts had loaded up 
heavily on Eastern. It is possible to 
conclude that these fund managers have 
faith in ultimate favorable decisions by 
the full CAB in passing upon retro- 
active and reduced mail pay as recom- 
mended by the examiners. Perhaps so — 
but any group which makes a fetish in 
being so conservative could have been 
a little patient this past year, at least 
insofar as Eastern was concerned. 

If investment trust conservatism is 
something to be stressed in the pros- 
pectus but not applied in practice, why 
not some encouragement to the less- 
seasoned airline equities which really 
need support. While many of the smaller 
airlines have outstanding growth pos- 
sibilities they continue to lack an in- 
vestment market. It is in this group of 
the smaller lines where investment 
trusts could be performing a construc- 
tive service — and be amply rewarded by 
discerning action — in providing some 
of the equity funds so necessary in a 
growing industry. 

American, Eastern and United are 
the popular choices among the domestic 
air transports. TWA is conspicuous by 
the minor participation in its stock by 
a single trust. However, TWA need 
not have any concern as it has one of 
the best investment supports of all in 
the Hughes Tool Co. which last re- 
ported holdings of 432,250 shares or 
about 46 percent of the total outstand- 
ing. Nor has lack of trust interest pre- 
cluded the company from obtaining a 
substantial line of credit from a group 
of banks — at 2$ percent interest. 

Pan American Airways appears to 
be in great popularity with many of 
the more substantial trusts. There is 
nothing picayune about these commit- 
ments: 20.000 shares by Lehman Corp., 
18,600 each by National Investors and 
Blue Ridge, 18,000 by Incorporated In- 
vestors and 16,500 by Massachusetts In- 
vestors Trust These trusts and others, 
are merely confirming the investment 
judgment the United States has in Pan 
American. The Government, too, has 
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some substantial commitments in Pan 
American. Not only has the company 
received substantial mail subsidies but 
has leaned heavily on federal assist- 

matter of interest, from 1928 to the 
end of the 1942 fiscal year, approxi- 
mately $123,000,000 has been appro- 
priated for U. S. foreign air mail routes 
— virtually all of which may be allo- 
cated to Pan American. It is also note- 
worthy that the company has drawn 
upon special defense funds to build and 
enlarge airports and other facilities in 
Latin America and Africa. While these 
augmented facilities are available to 
the U. S. Army and Navy, they proba- 
bly will remain in possession of Pan 
American Airways at the conclusion of 
hostilities. 

It is significant that none of the com- 
bined trust holdings exceed 10 percent 
of the outstanding stock of any one 
aviation issue. Those issues in which 
more than 5 percent were held, included 
American Airlines, Eastern Air Lines. 
Pan American Airways and Curtiss- 
Wright "A”. 

Aviation holdings — both aircrafts and 
air transports — never bulked as large 
among aggregate trust investments as 
they did this past year-end. Present 
trends indicate that such equities as air 
line securities may become increasingly 
popular among investment fund man- 
agers, This policy may not only prove 
worth-while but it also identifies man- 
agement in the eyes of the trust stock- 
holders, as being progressive and being 
aware of new and growing industries. 
All this may be very helpful to the air 
transport industry as it may make fu- 
ture financing that much easier. 
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glove if we had the proper priority to 
buy a pair of gloves. May we suggest 
pistols for two and coffee for one, under 
the “duelling oak” tomorrow at dawn? 

• WE SAW by the papers that four 
American pursuit ships shot down 
twenty German modern fighters and 
bombers in one battle about a month 
ago. The American public shouldn't be 
discouraged by this report, as the pilots 
probably were not thoroughly familiar 
with flying the American ships at that 


• NOTING that the British have re- 
named American airplanes to be Curtiss 
“Mohawks” and “Tomahawks,” Brew- 
ster “Buffaloes” North American “Mus- 
tangs” and so on, it appears that the old 
English idea still exists; that this coun- 
try is mostly in possession of the Indians. 
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EXPERIENCE 


Fifty-one years of leadership in research, 
design and precision manufacturing of small 
electric motors — an enviable reputation. 

plus 

FACILITIES 

Plants geared for quality production on a 
quantity basis — flexible enough to meet 
today’s demands for vital speed. 


background for 

EMERSON-ELECTRIC MOTORS IN AVIATION 



AVIATION has been quick to appreciate the immediate ad- 
1 V vantages offered by Emerson-Electric in the development 
and delivery of precision-built electric motors. 



Already Emerson-Electric Aircraft Motors have been designed 
for airplane gun turrets, hydraulic units, fuel pumps, and tab 
controls; also with built-in gear reduction and limit stop. 

ENGINEERING SERVICE IMMEDIATELY AVAILABLE 


SPECIFIC APPLICATION 

ilraulic power unit in Airplane 
Gun Turret. 2 bp. at 4000 rpm 
24 volt D.C Weight 19 lbs. 


Ready and waiting for you is Emerson-Electric's experience and 
appreciation of Aviation's needs. You are invited to consult 
Emerson-Electric — for engineering service . . . for precision- 

THE EMERSON ELECTRIC MANUFACTURING CO. 

ST. LOUIS • Branches: NewYork • Detroit • Chicago 


EMERSON|-|js[ElECTRIC 


5 H. P. and Smaller ELECTRIC I110T0RS FOR RIRCRRFT 

5 H. P. and Smaller 
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By J. I. WADDINGTON 


War-time repair and maintenance organization of R.A.F. geared 
to combat requirements; special problems with American types. 


Echelon of the R.A.F. 



O BSERVERS and technical person- 
nel sent over by the United States 
to assist the Royal Air Force in the vari- 
ous theatres of war should have valuable 
information on war-time repair and 
maintenance for the United States Air 

Britain has organized this work with 
great detail. Use is made of every part 
of a crashed plane. Over there they 
have learned much from experience and. 
of course, they have had the handling of 
American as well as British types. 

The organization for the repair of the 
equipment of Royal Air Force units 
based in Britain is controlled technically 
from a directorate in the British Minis- 
try of Aircraft Production. Executive 
action is controlled jointly by a Royal 
Air Force group in the Maintenance 
Command and a Civilian Repair Organ- 

Royal Air Force Service Repair De- 
pots and the Salvage Organization, with 
its many units geographically spaced 
throughout the country, are contained 


within the Royal Air Force Group. 

Salvage Units are equipped with 
specialist transport which includes mo- 
bile workshops and cranes, light utility 
vans for the transport of personnel, 
trucks for equipment and the 60' long 
girder trailers colloquially known as 
"Queen Mary’s” on which complete 
fuselages and wings may be transported 
to appropriate repair centers. 

CIVIL FIRMS ASSIST 

A Civilian Repair Organization, 
which has been brought into being since 
the outbreak of war, coordinates the 
activities of the many civil firms whose 
services have been enlisted to deal with 
the vastly increased volume of repair 
work on airframes, airframe components 

ideal equipment. 

This organization is also used to as- 
sist in maintenance when the volume of 
work arising due to periodic inspections, 
is beyond the the capacity of squadron 
and station technical personnel. The in- 


creased volume of repair work on en- 
gines, propellers, and other accessories, 
is being dealt with largely by daughter 
or fringe firms, who are associated with 
the main engine and propeller manufac- 

Before the war, airplane maintenance 
undertaken by service personnel attached 
to squadrons and stations included a 
considerable amount of repair work, in 
addition to the routine "maintenance 
inspections,” adjustments, replacements, 
and the like necessary to keep their air- 
craft in an airworthy condition. Since 
the war began, however, maintenance 
has become a more serious and special- 
ized job. This has involved some re- 
organization in the duties undertaken by 
squadron and station technical personnel, 
and the majority of the repair work is 
now dealt with by the repair organiza- 
tion. Each station from which many 
squadrons may operate, however, has an 
engineer officer with a staff of mechan- 
ics and workshop equipment sufficient to 
cope with the maintenance of and minor 
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repairs to all the aircraft at that station, 
in other than very exceptional circuni- 

WHEN A SQUADRON MOVES 

The method and technique employed 
is comparable in essentials with that used 
on commercial airlines before the war, 
but is amplified, and, of course, greatly 
speeded up to include the maintenance 
of purely operational equipment as well 
as the basic engine and airframe rou- 
tines. Time between overhauls have 
also been extended owing to the neces- 
sity of keeping aircraft in the air for 
the greatest possible time, consistent 
with reliability. 

The most recent organization used by 
fighter units for the maintenance of their 
aircraft is known as "Echelon," and it is 
designed to avoid the movement of all 
“material" above an absolute minimum 
when the squadron moves its personnel 
from one station to another. Thus dur- 
ing such a move, merely the personnel, 
certain specified equipment and trans- 
port are moved, and the actual aircraft 
with all its kit and maintenance person- 
nel — which is termed the “Echelon” — 
remains at the station and continues to 
maintain the aircraft, although a new 
operating squadron may have taken over 
this aircraft. This essentially is a simi- 
lar scheme to that used by the Germans, 
and has the advantage of continuous 
maintenance and the minimum of trans- 
port difficulties consequent upon any 
squadron movements. This organiza- 
tion is standard to all operational aero- 
dromes whatever their geographical or 
strategic location. 

INSPECTION ACCORDING TO TYPE 

In the matter of periodic servicing 
and inspection, changes have been made, 
due to the stress of wartime conditions. 

Before the war, a system of graduated 
maintenance operations and inspections 
was in force for performance after every 
20 and 40 hours flying with major in- 
spection normally at 120 hours. Now, 
however, minor inspections are made 


after every 30 hours flying with the 
major inspection normally at 240 hours. 

Commands have latitude to increase 
the intervals between minor and major 
inspections, ami to vary the inspections 
and operations in accordance with ex- 
perience of the particular type with 
which they are concerned. The general 
principle, however, that maintenance 
must be organized in a series of gradu- 
ated operations designed to ensure pro- 
gressive repair and replacement is ad- 

A definite life between complete over- 
hauls is fixed for each type of engine, in 
the first place by the Ministry of Air- 
craft Production, but, after experience 
with the type, commands are empowered 
to vary this interval. A life between 
complete overhauls is not fixed nowa- 
days for the airframe. As a result of a 
major inspection, the airframe is either 
certified as fit for a further period of 
flying, or is handed over to the repair 
organization for complete overhaul. 

EQUIPMENT STANDARDIZED 

The equipment used by the mainte- 
nance personnel is standardized at all 
Royal Air Force aerodromes, whether 
front line fighter and bomber stations, or 
merely reserve training or communica- 
tion fields. Each fitter and rigger is 
issued with a standard kit of tools, and 
there is, in addition, a “flight kit” com- 
prising more elaborate and special tools, 
also an "engine kit” which includes all 
tools and devices peculiar to the power 
unit of the particular aircraft to be 
serviced. 

In the case of crashed aircraft, the 
damage done is summarized in a report 
and is then classified and placed in one 
of the specified “categories.” These 
cover crashes which can be repaired in 
the field, those which must be trans- 
ported to a repair center (or, perhaps 
flown to a repair center after a tempor- 
ary repair on the site) and those which 
are beyond economical repair. Those 
beyond repair are returned to particular 
units in the repair organization where 



An A. A. F. mechanic, wearing his tin hat, 

night, his engine illuminated only by a 
spotlight. 



At an aerodrome "somewhere in Eng* 

the engine of a Tomahawk, R.A.F. version 
of one of the Curtiss-Wright P-40 fighters 



tions on the Wellingtons. Details of the 

tion as applied to the wing sections are 
plainly discernible In this shop view. 




W ITH NEW EQUIPMENT. . . Lockheed Super-Lodestars powered 
with twin row P & W Wasps . . . Continental Air Lines again 
extends its route southeastward . . . this time to Tulsa, Oklahoma. 

For years, Continental has achieved high efficiency and low oper- 
ating costs. From its very start, Continental has used T exaco Aircraft 
Engine Oil exclusively. 

Because Texaco Aviation Lubricants and Fuels have been such a 
factor in reducing operating and overhaul costs . . . 

More revenue airline miles in the V. S. are 
flown with T exaco than with any other brand. 

The outstanding performance that has made Texaco FIRST with the 
airlines has made it FIRST in a host of other fields. 

Texaco users enjoy many benefits that can be yours. A Texaco 
Aviation Engineer will gladly cooperate in the selection of Texaco 
Aviation Products, available at leading airports in the 48 States. 
Phone the nearest Texaco distributing plant, or write : 

The Texas Company, Aviation Division, 135 East 42nd Street, 
New York, N. Y. 



RETURN METAL DRUMS PROMPTLY . . . thus helping lo melee present supply meet industry’s needs end releesing metal for War 
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all components, parts and materials that 
can be used again are carefully saved, 
the remainder being reduced to produce. 
There is also a scheme by which opera- 
tional aircraft damaged by enemy action 
but still airworthy, can be flown in to 
repair centers for quick repair. 

WORK FOR THE SPECIALIST 

Operational and training stations are, 
therefore, relieved of all responsibility 
for complete overhauls and major re- 
pairs to equipment. These arc dealt 
with by the repair organization, the 
work is fed in to repair capacity, service 
and civilian, which is widely dispersed 
throughout Great Britain. Specialist 
work demanding great skill has to be 
catered for, and special equipment has 
to be set up at centers dealing with 
engines, propellers, armament and the 
many types of aircraft instruments. 

For some types of equipment, Royal 
Air Force resources at Service Repair 
Depots afford the main capacity, and at 
the same time, facilities for practical 
training repair and maintenance. 

Engine Repair Depots are sometimes 
operated by civilian firms under contract, 
these firms having been experienced in 
peacetime in engine production, repair, 
or some associated activity. The Civil- 
ian Repair Organization has also estab- 
lished many centers for aircraft repair 
and other work of a specialist nature by 
adapting factories and premises used for 
entirely different activities in peacetime. 

The maintenance and repair of U. S. 
planes raised many difficulties in the 
early stages of their arrival in Britain. 
This was bound to arise, due to the haste 
with which orders had been placed, 
transfer orders accepted, and reception 
organized. Descriptive technical litera- 
ture and information on accepted inspec- 
tional and maintenance routines for 
these types was difficult to obtain. 

The installation arrangements on 
American types were designed mainly 
to meet peacetime requirements. Con- 
duits, control runs, etc. were tidily built 

and inspection only by removal of vari- 
ous panels. British operational aircraft 
look untidy in comparison — conduits, 
control runs being draped, it almost 
seems, haphazardly around the ship — 
but that apparent untidiness is the result 
of long standing operational experience 
and spells accessibility, which means a 
saving of many hours when aircraft are 
grounded for maintenance attention. 
Thus, although U. S. aircraft are cer- 
tainly no more complicated in essentials 
than are the British types, the impres- 


sion of complication may be given by the 
number of inspection panels which have 
to be removed to get at parts of the air- 
craft. In peacetime, these parts might 
need examination only at comparatively 
long intervals, but during active service, 
they must be readily accessible at all 

The training of British personnel in 
the servicing of U. S. aircraft is quite an 
easy job now that information and per- 
sonal advice is available, and no more 
difficulties should be encountered. Apart 
from the excellent workmanship and 
design of U. S. airframes which are too 
well known to need praise here, the in- 
dividual items which have received most 

ly, flying controls and engines. 

Without exception, pilots are enthus- 
iastic about the lightness and positive- 
ness of the controls on American air- 
craft, large or small. The trouble with 
the engines is more difficult to analyze. 
In the earlier cases, boost control gave 
trouble; British pilots, experienced as 
they were to automatic control of boost 
with throttle opening, neglected to watch 
the boost pressure, and on occasions, 
took off with full boost at ground level — 
which did the motors no good at all. 
With American liquid-cooled engines, a 
lot of trouble was encountered in acces- 
sory drives which might be put down to 
the usual ’'teething" troubles of a type 
new to American manufacturers, but, 
of which the British have had long ex- 
perience. American radial air-cooled 
types in commercial aircraft have, of 
course, proved themselves second to 
none, and any trouble they may have 
experienced in service in the Royal 
Air Force arc probably due to the en- 
forced necessity of maintaining full 
power over long periods — for obvious 
reasons. These troubles are, of course, 
not confined to American types. 

MORE SPARES HANDY NOW 

Another problem which is gradually 
being cleared up is that of adequate pro- 
vision of American aircraft spares, 
which, during the early stages of deliv- 
eries, arrived in unbalanced and irregu- 
lar batches. 

At that time many perfectly good ma- 
chines were grounded through lack of 
some component which had to be re- 
placed owing to wear or to enemy action. 
In some cases, grounding was due to 
lack of special tool kits required for 
particular engines, and — again in the 
early stages due to lack of transport or- 
ganization and other causes — there were 
instances of a "single tool kit" for the 
Allison engines of Tomahawks being 
passed from aircraft to aircraft, and 
sometimes even loaned by one station to 
another. 

Without having detailed and up-to- 
date information on the maintenance 


methods of the U. S. Air Corps, it would 

ated as did the Royal Air Force in peace- 
time — on the basis of thoroughness 
rather than that of speed. The British 

the organization faces up to the demands 
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done. They are well mixed already. The 
interests of all persons and companies 
are being dropped. That grand old insti- 
tution, competition, is ^out the window. 

chincry; no such merger of manufactur- 
ing ever happened before. It will be 
worth living a few more years, even if 
you’re all tuckered out, to see who makes 
what, out of what, and for what price 
and for whom — after the war. 

Production of airplanes seems to be 

for operations. The airlines finally got 
an umpire to stand by and see that they 
are not pulled apart in a dog fight over 
their possessions. The War Department 
is the great white father, and Brig.-Gen. 
Donald Connolly is his angel. If you 
were clairvoyant you could count a 
dozen moguls in Washington who would 
love to add the airlines planes, shops, 
mechanics and pilots to their war effort. 
But the Administration decided to keep 
the system intact. This was mostly due 
to the fact that the air system itself 
demonstrated, with tact and skill, that 
it could perform more valuable services 
as an entity than it could in parts. 

Therefore, Gen. Connolly was ap- 
pointed Military Director of Civil Avia- 
tion. His job is to administer traffic pri- 
orities on the lines, for the prosecution 
of the war, and to give the lines special 
missions to perform, under their own 
managements and the hands of their own 
pilots and servicemen. Chances appear 
to be ten to one that the system will 
come out of the war in one piece. 

In the Services, two big expansion 
moves have been made. The Army Air 
Forces have again set their sights up 
— to some point far beyond the 84 com- 
bat groups which was their objective. 
The new objective is 2,000,000 men. It 
may be that this figure is being doubled. 
And the Navy is expanding its pilot 
training program by 30,000 cadets who 
will be put through four ground schools 
in as many American colleges. Both 
Army and Navy have ditched their re- 
quirements of two years of college. If 
the seat of your pants is sensitive to the 
lift of airfoil, you don’t need a fra- 
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MAINTENANCE NOTEBOOK 


Timely ideas from around the country 
for civilian and military maintenance men. 









Write today for full information 


m 


asm 


SIOUX CITY, IOWA, U. S. A 


ALBERTSON & CO., INC 


ALL ANGLE 
ELECTRIC DRILL 

Its handiness and adaptability enables the operator to 
gain access to hitherto inaccessible places. A handy tool 

Length 7^", netweight lbs. (Illustration about 85% 
of actual size.) 

Other SIOUX aviation production and maintenance 
tools include: the Dual-Action Valve Seat Grinder; Valve 
Face Grinding Machine Wet Grinder; Electric Drills, all 
sizes; Phenol Abrasive Discs, etc. 
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Preventive Maintenance 
To "keep 'em flying". . . 



With government and industry taking to the 
air to solve their transportation problems, 
airlines must make the best possible use of 
equipment available. 


By J. F. MARTIN 









I ATION . 




Another key job well done, the husky dive bomber glides swiftly to the field. Con- 
trolled by competent young hands it skims neatly over the ground and slows to a smooth, 
precisioncd stop. Another safe landing . . . another fine ship ready for more successes. 

The moment of contact between bomber and runway is a crucial one. Fast, almost 
irresistible force meets immovable surface . . . the impact must be cushioned, the 
crushing shock absorbed. The aviation engineer knows the super-strength and flawless 
construction that a shock strut needs to take its punishment safely. 

In the hydraulic and pneudralic shock-absorber struts used on modern fighting 
planes, you'll find Ohio Seamless Tubing. Providing extreme tensile strength (up to 
200,000 p.s.i. when properly heat treated) Ohio Aircraft Tubing more than satisfies 
the requirements for a light weight section that takes high unit stresses without distor- 
tion, buckling or weakening. Ohio’s processing and annealing in continuous controlled 
furnaces keeps both inside and outside surfaces free from scale, pitting, seams, other 
minor defects — to meet rigid Army and Navy specifications. Remarkable uniformity in 
all qualities — strength, wall thickness, size, ovality, hardness, machinability — equips 
Ohio Tubing to meet the exacting tolerances in aircraft work. 

Ohio Quality Seamless T ubing is used in many different aircraft parts. And it is pro- 
duced in various grades of steel and alloys, 
i" gangs, finishes .nd length, for thou- 
sheer drop. Impact! And another sliock strut based sands of industrial uses where, as in aircraft, 
on Ohio Seamless Tubing proves it can take it. the weight-strength ratio is all-important. 


SEAMLESS TUBE COMPANY 
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Brewster Buccaneers— Modern Sea Haiders 


The Dive Bomber was pioneered by the 
United States Navy. Its wide range serves to 
increase greatly the accurate and deadly 
striking power of our Naval Forces. 

The Brewster SB2 A-l, with Curtiss Electric 
in America as the Buccaneer, 
e Bermuda, can be counted 
in “to give it back with compound interest”. 


CURTISS &s* 



Breeze has set its course for the one goal toward which 
all America is striving — the goal of complete Victory. 
To this end Breeze has dedicated oil its plants, is 
turning out ever-increasing quantities of vitally needed 
equipment for the U. S. Army, Navy, and Air Forces. 

eludes Breeze Electrical Connectors, Flexible Shielding 
Conduit and Fittings, engineered to strict A-N standards, 
Aircraft Armor Plate, Aircraft Tab Controls and Cartridge 
Engine Starters. These as well os the many other items of 
Breeze equipment, are serving dependably today with 
America's armed forces on lond,on the sea, and in the air. 


Conduit 
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Hur Course is Set 
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By CRAIG WALSH 


RADIO 



George Levy of United Air Lines 
Addresses Radio Engineers 


and a pancake loop, and connecting 
them in series, the other two effects 
can he eliminated. 


George F. Levy, of the radio labora- 
tory of L’nited Air Lines, addressed the 
30th annual convention ot the Institute 
of Radio Engineers at the Hotel Com- 
modore in New York on January 12. 
His subject was “Design Problems of 
Directional Loop Antennas tor Air- 
craft." Such antennas are very useful 
for aircraft operation because they are 
highly efficient, small in size, directional 
in response, and can be electrostatically 
shielded to eliminate precipitation static. 
They are generally mounted outside the 
fuselage of an airplane and therefore 
produce considerable drag. It was esti- 
mated that a loop contained in a tubular 
metal shield 1J inch thick and 12 inches 
in diameter, and mounted in the con- 
ventional manner, requires a power of 7 
horsepower to carry it at 180 miles per 
hour. If the same antenna becomes cov- 
eerd with ice so that its open center is a 
mass of solid ice, and its broad surface 
to the front, it will require 25 liorse- 

The low impedance loop winch con- 
sists of about six turns of wire enclosed 
in an electrostatic shield is commonly 
used. Also widely used, especially in 


automatic direction finders, is the high 
impedance loop consisting of from 7 to 
20 turns enclosed in a streamlined hous- 
ing. In this case the position of the 
housing is fixed and the loop rotates 
within it. One of the serious problems 
confronting the loop antenna designer 
is keeping moisture out of the loop. 
When moisture does get in, the Q of 
die loop goes to zero with very bad 
results. The rapid changing of altitude 
of an airplane aggravates the problem 
because as it descends the pressure 
within the loop structure becomes lower 
relative to the outside pressure, and air 

of the loop will be sucked inside. There- 
fore all loop structures must lie her- 
metically sealed to avoid this trouble. 

Mr. Levy also discussed the several 
characteristics ol loop antennas winch 
impaired the directional pattern. Among 
these characteristics are the displace- 
ment current effect of a solenoid loop, 
winding pitch effect in a pancake loop, 
and the antenna effect present In both 
types. The antenna effect can be greatly 
reduced by electrostatically shielding the 
loop. By using both a solenoid loop 



Radio Compasses Discussed 
by Wilbur L. Webb and 
Gerald O. Essex 

"The Automatic Radio Compass” was 
the subject of a paper delivered by Wil- 
bur L, Webb and Gerald O. Essex, both 
of the Bendix Radio Division of Bendix 
Aviation Corp. at the tenth annual meet- 
ing of tlie Institute of the Aeronautical 
sciences held in New York City, Janu- 
ary 28-30, 1942. The speakers de- 
veloped the subject systematically from 
a simple loop antenna attached to a 
suitable radio receiver using earphones 
up to the dual automatic radio compass 
which gives directional indications by 
means of signals from two different 
radio stations simultaneously, and the 
combination of an automatic radio com- 
pass with a stabilized remote indicating 
magnetic compass. 

The combination of loop antenna and 
conventional radio receiver gives an in- 
dication which is ambiguous, that is. the 
signal may originate either in a forward 
or rearward direction. This ambiguity 
can lie eliminated by combining the 
signal voltage obtained from a small 
non-directional or "sense” antenna with 
that from the directional loop antenna. 
The resultant directional pattern is a 
cardioid. The sense antenna is con- 
nected after the null point is located 
and the direction, that is, forward or 
back, can be determined by rotating thp 
loop and noting whether the signal 
increases or decreases. 

The next improvement was to pro- 
vide a visual indication of the direction 
to a radio transmitter. This involves a 
continuous switching operation for the 
sense antenna at a predetermined rate 
by suitable electrical circuit. 

Next the loop antenna was automatic- 
ally rotated to relieve the pilot of this 
operation. The loop automatically seeks 
the correct position and thus gives the 
pilot an immediate bearing on indica- 
tion on a remote azimuth indicator. No 
adjustments other than tuning in the 
proper radio signal need be made by the 
pilot. This affected a considerable sav- 
ing in time in establishing a positive 
fix by radio bearings. 

The automatic radio compass is a null 
seeking device. It is arranged so that 
(Turn to page 201) 
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To make use of the many good men who for one reason or another have been eliminated 
as aircrew trainees, Canada has established the Composite Training School. There, 
unsuccessful aircrewmen are given opportunities to train for other airforce jobs. 

BY JAMES MONTAGNES 
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Light Planes At V/ar 




WITH PLENTY TO SPARE . . . Hurtling into the upper air with the thrusting force of 
2,000-h.p. turbo-supercharged engines, Republic P-47 Thunderbolts, 
fiercest fighting planes of the Army Air Forces, will get there 
“fustest” with the most striking power for deadly interceptor action. 
Republic Aviation Corporation, Farmingdale, Long Island, N. Y. 

REPUBLIC AVIATION 
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Swdp “« , im . Specify Mips and Save 50% 

PHILLIPS RECESSED HEAD SCREWS 


A 


NETWORK OF SUPPLY POINTS 

to keep your assemblies at double speed 
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They Learned About 
Parachuting from Us 

Russia got her idea of parachute troops from an 
American county fair — and passed it on to Germany 




The Seadrome 







America's Leaders Get 3 Extras 
When They Write "American 
Plus" In Front ol "Phillips” On 
Their Orders lor Recessed Head 
Screws 

| PLUS 1 1 Engineering Aid 

• American Screw Company Engineers 
were the 1st to develop the Phillips princi- 
ple to a practicable stage. They now are 
available to help you take full advantage 
of this revolutionary screw design in order 
to speed operations and lower costs. Their 
recommendations, based on the broadest 
experience with Phillips Screws, helped 
speed production an average of 50%. 

Quality Control 

• In their chemical and metallurgical 
laboratories, American Screw Company 
technicians control the quality of raw 



AMERICAN PRODUCED THE [PLUS] ... 

THE [PLUSl IS PRODUCING FOR AMERICA 
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THE INSTALLATION AND MAINTENANCE OF 

CO2 Fire Extinguishing Systems 

Pertinent advice on the prevention of engine fires in aircraft 
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remote control for the built-in Lux engine fire extinguishing system. 


mounting have a short flexible syphon 
tube as is shown in Fig. II. The valve 
on these cylinders is marked “SF" and 
carries a black band around its circum- 
ference. This type of cylinder should 
be mounted parallel to the thrust line, 
Or with the valve end tilted down to a 
maximum of 30 deg. 

lant that the correct cylinder type ( ver- 
tical or horizontal) be specified, de- 
pending upon the position which the 
cylinder will assume when installed in 
the airplane. 

CHECKING THE SYSTEM 

Before installing the cylinder, weigh 
it to determine if its content corresponds 
with the “full" sign stamped on the 

Another check is provided by a little 
window In the valve. This window 
should show clear. If the cross on the 
indicator is visible, it is a sign that the 
valve on the cylinder has been operated 
and the cylinder is therefore empty 
and recharging is necessary. 

CYLINDER INSPECTION 

Actual installation of the cylinder is 
quite simple. Fasten the mounting 
bracket to the member or bulkhead se- 
lected and fasten the cylinder securely 
in place, with outlets facing the de- 
sired direction. In selecting a spot for 
the installation of the control panel in 
the cockpit or the pilot cabin, observe 
the same general rules as in the loca- 
tion of the cylinder. Select a location 
where the control tube runs as short 
and straight as possible from the cyl- 


operation. 

carbon dioxide charge to either one of 
directional valve also mounter! hi the 

position. I 11 this position it cannot be 
discharged, the pilot must turn the 
indicator to "left motor" or "right 
motor before pulling the release. 

It is not our purpose in this article 
to discuss in detail the installation of 
the tubing. The sir.es and specification 
of tubing and fittings depend, of course, 
upon the size of the system, which 
may run from 5-lb. carbon dioxide ca- 
pacity to 15 lb. or more. However, 
make sure of these precautions: the 
cross-sectional area of the tubing must 
not be decreased in bending. The 
radius 0 i any bend in the tubing should 
not be less than 1$ in. Use fittings 
where a sharper bend is required. Like- 
wise, keep the tubing straight for at 
least 2\ in. back from each flare. This 
allows the sleeve to be backed off when 
making or breaking connection. 

These instructions apply to the tub- 
ing that handles the carbon dioxide — 
the supply or distributing tubing. In 
the case of control cable tubing, do 
not make any bends. Adjustable cor- 
ner pulleys should be used, since the 
pilot's release should operate with the 
greatest possible ease. 

With regard to the attaching of tile 
perforated distributing tubing, one noz- 
zle is connected with the carburetor 
scoop and the perforated tubing itself 
is fastened securely to the engine 


mounting ring. The chief precaution 

that none of the fastening clips cover 
up perforations in the tubing. Since 

tected there will be distributing cocks 
for each motor, and to these are at- 
tached the supply lines leading to each 

the discharge of the carbon dioxide 
from the safety outlet might enter the 
pilot s compartment and create a tem- 
porary fog within the cockpit. An out- 
board discharge then must be provided. 
The fittings for this discharge arc 
usually shipped with a complete ex- 

choosc a location for this discharge 

spection. so that the red celluloid disk 
can be readily seen when the system is 
being inspected. 

POINTS ON CABLE INSTALLATION 

It should be repeated that the control 
cable should lie kept as short as pos- 
sible in order to minimize the pull re- 
quired to release the carbon dioxide 
fire extinguishing system. Likewise, it 
has been found preferable to enclose all 
control cable and tubing in order to pre- 
vent accidental discharge. I 11 some 
cases, the plane's structure will give a 
natural protection to the cable in such 
a way that it cannot inadvertently he 
caught during the course of repairs 
or operation of the plane. In such 
cases it is all right to let the cable 
remain uncovered. 

MAINTENANCE 

It is recommended that carbon diox- 
ide fire extinguishing systems be 
checked every six months liv weighing 
the cylinder. This procedure has been 
previously referred to. You simply re- 
move the cylinder from its bracket, 
weigh it, and have it recharged if the 
weight falls under the specified amount 



valve body. The most careful safety 
practice is to have a complete checking 
of the operation of the system. It is 
necessary to have one. inspector sit ill 
the plane’s cabin to check the operation 
of the controls, and another inspector 
observe the action of the gas when it is 
discharged into the motor compart- 

If at all possible, the test should be 
made with the airplane trimmed in 
flying position. Set the directional valve 
in the cockpit to either of the motors. 
Then hook a spring-balance scale under 
the pull handle and pull slowly until 
the system operates. The force required 
to release the carbon dioxide gas should 
not exceed 40 lb. 
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Private Flying 
And the V/ar 


been too badly hit. 





The Civil Air Patrol got a shot in the 






Air-Maze Air Filters Were Already Famous 
(or Dependable Protection of Aircraft Motors! 


• Protecting aircraft engines from the abrasive action 
of dust and grit has been a responsibility of AIR-MAZE 
engineers from the very inception of precision-built, 
high-compression motors. Air-Maze filters were in- 
stalled on Navy and civilian planes as early as 1926. 
Some of these are still in use today! 

These years of pioneering and developing air filters 
especially for aircraft use have served to make AIR- 
MAZE the accepted leader in this field. AIR-MAZE 
engineers are proud of this record. Their long experi- 



AIR-MAZE CORPORATION 



AIR-MAZE HAS SUPPLIED THE U. S. AIRCRAFT INDUSTRY WITH MORE 
AIR FILTERS THAN ALL OTHER MANUFACTURERS COMBINED 

jmr-mjisb 







Defense Grant 
Aids Small-Town Airport 

Airports, more than most projects, require far- 
sighted planning — Ontario, Calif., looks to the future 

ByDONALDR. WARREN. and cmi 
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Harnessing 
tke Horsepower 

Air power needit horsepower — horse- 

of horsepower are being produced 
monthly for American bombers, fighters, 
pursuits and trainers. The great majority 
of this horsepower will be harnessed 
by I lamilton Standard propellers. 

HAMILTON STANDARD PROPELLERS 
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AVIATION DEFENSE 





PLEDGED to all-out aid to America's fighting forces, 
NORMA-HOFFMANN is devoting all its resources and 
its 31 -years’ experience, to the production of PRE- 
CISION BEARINGS for the Army, Navy and Air Corps, 
and for manufacturers of armament and equipment. 
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Auto Conversion Authority is in Detroit 
Four Point Tool & Technical Plan Set Up 


I eliminated. Hardest job will 
I be discard of old channels of 
thought. 

2. A machine Tool Listing 
Service will be conducted by 
| the Automobile Manufactur- 
I ers Association. All companies I 


War Notes from 
The Factory Front 

radical changes along the 
craft factory front. Here 
some pertinent paragra 
from Southern California, 
Douglas Aircraft Co. emp 
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wide variety of slack suits that 
has been adopted. But the 


Angeles County plants and 
about 1,000 in San Diego, with 
the number growing rapidly. 

Another unique develop- 
duction schedules, is the new 
"swing shift" early morning 
broadcasting program inaugu- 

CBS chain. Instead of sign- 
ing off at midnight or 1:00 
am., as has been customary 
with most stations, KNX car- 
ries right through to 5:00 a.m. 
with an all-night program of 
outstanding re-broadcasts of 
regular daytime shows: late 


a morale builder. 

Lockheed has also taken a 

ness, staging a series of news 
broadcasts to factory workers 

broadcasts are put out over 
the plant loudspeaker system. 

Another sidelight on war 
production Is the problem of 
entertaining the thousands of 
troops who stand guard 
around all the aircraft plants. 
Many spontaneous gestures of 
hospitality have been shown 
these soldiers by the factory 
employees. Douglas employees 
alone collected a $12,000 hos- 
pitality fund and have already 
presented more than 6.000 bars 
of candy and an equal number 
of packages of cigarets to the 
men on duty. Consolidated 
Aircraft Corp. employees have 
likewise arranged ' 


button will be handled by Air- 
craft Sales Company. Munici- 
pal Airport, Pt. Worth, of 

president. The Ranger line 
includes two-way interphone 


Yearbook Changes 

the Bell Aircraf? Corp. Is 
printed herewith, to be substi- 
tuted for that which appeared 


of Contracts— Capt. Harry E. 
Collins; Vice-President and 
Asst. General Manager— Omer 
L. Woodson; Secretary and 
Treasurer— Charles L. Beard; 


IV; Chief Design Engineer- 
Robert J. Woods; Executive 
Chief Engineer— Harlan M. 
Poyer: Works Manager— Les- 
ter L. Benson; Purchasing 
Agent— Vincent J. Dolan; In- 
dustrial Relations Director — 
Vaughn Bell; Advertising 
Manager— A. T. Hapke: Wash- 
ington Representative — Fred- 
erick R. Neely, 104 W. Belle- 
fonte Ave„ Alexandria, Va. 


Bell Aircraft 

General \ 

D. Bell; 1 


i grs 


of Eclipse Aviation 
" Aviation Corp., 
' ’ engineer in 


I charge of the hydraulic 


res of two of the airplai 
(fortunately switched 


that the height of the Arr 
strong- Whitworth Ensign w 
103 ft,, which even for t 
" s exaggerated. T 


ASSEMBLY LINES ... By Dorsey Adams 



designation PT- 

me has been designated 
Air Corps as the PT-26. 
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TRANSPORT AVIATION 


Airlines’ Place in War Effort Seems Secure 
Priority System Leaves Seats for Regulars 
Operators Perform Important Missions 


Washington 
reaui— Establii 
War Department of a priority 


s traffic declined 


the lines, notably United and 
American, bought full page 

ments carrying their story. 
United told how its plans 
for equipment, maintenance 


Conolly, Military Director of 
Civil Aviation, who is in 
charge of priorities: “Priori- 
ties , . . will not interfere 

travel of the general public 
... the percentage of . . . 
priority passengers will be 
very small." American also 
quoted him. and assured its 
public it wouldn't have to 
stand -in line. 

Harold Crary, traffic vice 
president of United, told Avia- 
tion he believed the airlines 
would be operating 25% more 


•e occupied on the average. 


Which is 


priorities is regarded here as 
recognition by the Adminis- 
tration that the airway system 
must be kept intact as is for 
best service in the war effort. 
Air Transport Association offi- 
cials are pleased with the sys- 
tem: it takes away from the 
operators the disagreeable job 
of exercising preferences 


Here's 

eligible list includes White 
House personnel; Service pilots 
traveling on ferry command 


effort, who are specifically di- 
rected to travel by air. 

Adjoining General Conolly’s 
office is the Army's airline 
priority headquarters. It re- 
ceives all requests for priority 


or State Department for 
strategic reasons. 

The one exception Is Ameri- 
can Airlines’ application for 
runs to Mexico City from Los 
Angeles and El Paso. Tex. 
This project has been ap- 
proved by the war depart- 
ments of both Mexico and the 
United States. 


TWA for Los Angeles-San 
Francisco via Fresno and Oak- 
land. and for inclusion of 


so. If that fails, they g( 
priority. Unauthorized per- | 
sons are told to do the best | 
they can on their own. 

An adjoining office of the 
A i r Transport Association 
takes over official priorities. 


j Orleans; TWA for Newark 
I Boston: Penn-Central foi " 

1 * lk Va„ to Detroit; Northeast 


Conolly's office is all set for 
any emergency that might call 
the great armada of airline 
planes Into concentration on 


nagement, flown by 
pilots. Several special 
. have already been 


Pending Route 
Applications 


route certificates ar 
slons are being held 

equipment and pi 
more hearings are h- 
requested by Army 


' the examiner only, 
export's application for tne 
same route was disapproved 
by the examiner only. Pan 
American's new application 
for New York-Foynes-Mar- 
sailles was approved. The 
C.A.B. granted a temporary 
certificate to American Export 
authorizing operation between 
New York and Foynes, Ireland. 

Safety Award Made 

The National Safety Council 
announces its Aviation Safety 
Awards to airlines having no 


Group A f 100.000,000 or 


100,000,000 miles! was awarded 
I to Braniff Airways, Inc., who 
flew 109,603.136 



P. 0. Reports Airmail 


miles of c 

of the Post Office Department. 
This figure compares with the 
total of 37,943 miles in opera- 


reached a total of 74,297,154 
as compared with previous 
year's 59,177.525. Total cost of 
the air mail for the year was 
given as approximately $20,- 


Increase of the amount of 
mail handled by air mail dur- 
ing the year also showed large 
gains, the increase being esti- 
mated at approximately 19 per 
cent in volume. 

The report also shows that 

established during the year, 

cities with direct air mall. 

Whether or not air mail ac- 
counted for part of the $26.- 
963,681 accrued deficit Is not 
shown. Domestic air mail 
postage brought ,029<‘ per 
dollar revenue and foreign. 

CAB Reports Accident 
of Northwest at Fargo 

Failure of the aircraft to 
respond to application of full 

a partial shill at 


Contributing causes listed 
by CAB: accumulation of ice 
on the wings and other sur- 

speed and drag of the air- 
plane: failure of the captain, 
owing to his having lost confi- 
dence in his air-speed indica- 
tors. to realize his dose ap- 
proach to a stalled condition: 

with known icing conditions 


ivailable alternate fanding; 
failure of the dispatcher to 
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weather conditions in the vi- 
cinity of Fargo, and to direct 
the pilot to proceed to his 

The Board says concerning 
effect of application of full 
power under conditions exist- 
ing at the place and time of 

dispensable to depress the 
nose of the airplane in order 

even after the application of 

CAB repeats the warning 
against the practice of letting 
down "to take a look" when 
weather conditions are offici- 
ally reported to be less than 
the prescribed minimum." 


P.A.A. War Operations 
Take Shape 

slderable satisfaction to many 
that the Pan American Air- 
ways System turned so easily 
and smoothly from quasi- 
peace time operations to full 
war time flying. Many of the 
actual facts are of course cov- 
ered by wartime censorship, 
but the general picture shapes 


f Spain. Belem. Natal 


! Trans-Pacific 


the time being; instead, there 
ning over 16,000 miles enst- 
China. This new route, which 
by flying boats from New York 

its Chinese subsidiary, to 
service is provided by the 
Netherlands airlines— at least 
these connections existed at 
the time of writing — with the 
Netherlands East Indies and 
Australia. Some disorganiza- 
tion is expected from the fact 
that Australia has decided to 

perhaps partly due to the loss 
of one of the flying boats in 

13 lives. Only Pan American 
Airways has the equipment 
and, more important, the per- 

Rangoon to Australia, avoid- 

NA Abolishes AM, PM 

Adopting the practice of 
many European countries and 
the U. S. Army air corps. 
Northwest Airlines. Inc., has 
announced it has gone on the 
24-hour clock. Instead of 8 
am. and 8 p.m. NWA sched- 
ules will read simply 8 o'clock 
or 20 o'clock, etc. 

Announcement of this 
change has been made by 
George Bardner, NWA vice 
president in charge of opera- 
tions. Hours before noon will 
stand as at present, but after 

12 noon, will be counted from 

13 to 24. eliminating the a.m. 


TRANSPORT DOINGS 



1 DEMANDS THAT WE 


WAR 0 

miT/ATF/ 



YOU SAVE TIME 

BY USING . . . 

ACTUS HOSE CLAMPS 



Hose Clamps are now used by the 
U. S. Navy and Coast Guard, Cana- 
dian Government, British Air Ministry 
and many leading aircraft and engine 
manufacturers. 


ACTUS Hi 
ACTUS w 


ACTUS PRODUCTS CORP. 

MOUNT VERNON, NEW YORK 
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POLISHING 

PLEXIGLAS 


■ • 


[32.0 a] do not sand unless r 320 Aj 

L J I ABSOLUTELY NECESSARY I 


POLISH WITH POLISH U 

DRY BUFF DRY CLEAN 

[avoid grit] j- 


f AVOID GRIT J 


Using a soft, dry cloth, this worker is bringing waxed Plexiglas to a high 
■s. Army and Navy bombers. PT boats, and other military materiel depend 






T HERE are wrong ways and right ways to polish 
Plbxiclas to bring this crystal-clear plastic to its 
highest transparency. Knowing all the right ways can 
help you speed production and reduce rejects in the 
manufacture of the Plexiglas units needed for defense. 

A new Plexiclas Fabricating Manual just issued de- 
scribes in detail the best methods not only for polishing 
Plexiglas but for other fabrication operations. 

WRITE TODAY FOR A COPY OF THIS NEW MANUAL 


PLEXIGLAS 

SHEETS AND RODS 

CRYSTALITE 


ROHM 8c HAAS COMPANY £ 

WASHINGTON SQUARE, PHILADELPHIA, PA. §3=3 

Muolictinil cl Leather and Textile Specialties and Finishes . . fennel . . Crystal-Clear Acrylic Plastics . . Synthetic Insecticides . . Funyicides . . and other Industrial Chemicals =5555 


AVIATION FINANCE 


Liberty AlrcraFt Products 
Corp. Is the latest aircraft 
firm to undertake new financ- 
ing through issuance of new 

a regis- 



Co. shareholders 


n 500,000 si 




ductlon in the 5 percent pre- 
ferred from 30,000 shares to 
19,000 shares. P. W. Magin, 
president, announced there 
was no immediate need for 
additional capital but because 
of the larger Inventories, re- 


might come when new capital 
would be needed through the 
sale of a ^Limited amount of 

Cessna Aircraft common stock 
in the amount of 21,445 shares 
were recently offered to the 
public by New York brokers 
at SI 1.50 a share. The offering 
was part of 71,446 shares 
owned jointly by Dwane L. 
Wallace and Dwight S. Wal- 
lace. the company’s two prin- 
cipal stockholders, and were 


United Aircraft Corp. common 
shareholders subscribed to 60 
percent of the 265,669 shares 
of preferred stock recently of- 
fered at $100 a share. The un- 

the public by the underwrit- 
ers. United has stabilized net 
profits at pre-emergency lev- 
els and paid out ’ 

share of earnings 

holders' dividends, 

to Eugene E, Wilson, preside 
of the company. In spite 01 
rapidly increasing sales, the 




By RAYMOND L. HOADLEY 

WAR PROFITEERING charges filled the air last 
month but there was little mention made of the air- 
craft industry in this respect after the Naval Affairs 
" House of Representatives admitted 
in charging a big profit to Brewster Aeronau- 


sentlment among 
there will be no 
profits levies 


tical Corp. 

actually shown a loss, 
congressmen appears 
further profit restrictions out uiuv cm 
will be stepped up sharply again this . 

Indications that the war production program will call 
for further expenditures of nearly one billion dollars 
for new aircraft plants, tool and equipment accentu- 
ates the fear that the aircraft industry will have plant 

after the war. Therefore it Is reassuring 
ers to note that m : * — 


demands for higher wages must be faced early this 
spring on the basis of higher living costs. These factors 

may account for the fact that aircraft stocks have 
been selling recently on an average of only about four 
times current earning power instead of the usual ten 
times earnings stock-market yardstick of yesteryear. 




Current Earnings Reports 



now that Curtiss-Wrlght is 
coming i ito production on its 
Army transport plane the mil- 
itary pressure for commercial 
transport planes should lessen. 
The rubber tire shortage 
shortly will put a premium on 
all types of transportation and 
another year may bring travel 
priorities for the railroads as 


going to the automotive in- 
dustry. In 1941— a banner year 

tive equipment accounted for 
only 15 percent of total vol- 


tion Group Shares shows th; 
nine aircraft manufacturin 
stocks recently were selling 0 
an average of around 3 


12.3 percent in 1940 while 
airline issues showed 


The practice of setting up 
post-war reserves is becoming 

aircraft companies. Curtiss- 
Wright, Sperry and United 
Aircraft announced some time 


$1,200,000 r. 
gencies out of total earnings, 
after taxes, of $3,170,645, 

Hayes Manufacturing Co. has 
unfilled and pending orders 
for aircraft sub-assemblies 
amounting to $12,200,000, as 
against $6,500,000 a year ago, 
Rensselaer W. Clark, presi- 
dent, told stockholders at the 
annual meeting. Approximate- 
ployed, compared with 547 last 
March and 25 percent more 
i during the pres- 
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lor the concern is encourag- 
ing. Mr. Clark said. 

Douglas Airorafl lias salvaged 

the result of strenuous efforts 
to conserve former waste ma- 
terial and scrap. In 1941 the 
rial handled decreased 12 per- 

from 1939 despite the big ac- 
celeration of output which 
ordinarily would be accom- 
panied by increased waste. 

The first two major companies 

sales volume that is probably 
indicative of the way deliv- 
eries of the entire industry 
skyrocketed last year. Bell Air- 
craft's sales showed a nine 
fold jump, totalling S46.414,- 
000. as against S5.188.000 in 
1940 while Vultee's volume rose 
sevenfold to a new high of 
$34,057,000. as compared with 
S5, 606.000 in 1940. 

HERE AND THERE . . . Much 
information ordinarily given 
in the annual reports of the 

panics, such as backlogs of 
unfilled orders, is now prohib- 
ited by censorship regulations 



j Mfg. Co. of Middletown, Conn. 

I has been appointed assistant I 
| to Tom M. Oirdler, chairman 
of the Vultee-Consolidated 


oral manager of Consolidated 

. . . Charles W. Baker 

Thomas P. Durell have been 
elected directors of Hayes 


1 fiscal y 
merican Airlines 
r transport compi 

ore passengers it 
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THE WARREN McARTHUR CORPORATION, designers, engineers and 
1 manufacturers of technical seating equipment for many of the leading 
Military Aircraft manufacturers and the Navy, has long been engaged in 
research to develop the proper materials for substitution and skillfully de- 
signing for their scientific application to the airplane requirements of today. 
The results will be given to the industry shortly. 


WARREN /^ARTHUR. CORPORATION 

ONE PAR.K. AVENUE NEW YORK. CITY 



OPERATORS CORNER 


“J.l.T.” Program 

A streamlined training pro- 


Production Board's 



than 800 plants employing in 
excess of 1,300,000 people, the 
"JXT.” Program is specially 
prepared to help those in- 
structing workers on the Job. 

The procedure is outlined in 
Bulletin No. 2-C issued by the 
War Production Board. Wash- 
ington, D. C. Four steps in 
breaking in the worker ore 
explained; the first being to 
prepare the worker to receive 
the instruction, the second to 
present the operation, third, 
to try out his performance, 
and fourth, to put him on his 
own but to check frequently 




U. S. Trains S. A. Pilots 


of exceptionally high caliber. 
The bulk of the 526 scholar- 
ship winners ai 


military subjects. Quotas call 
for 200 to be trained as pilots 

as aeronautical engineers, 87 
as instructor mechanics and 
120 as service mechanics at 
three technical schools, and 


New Course for Women 

courses for women workers 
now offered in commercial 
aircraft schools of the South- 
ern California area, a tuition- 
free course in "aircraft engi- 
neering drawing" is being 
offered for women by the Uni- 
versity of California at the 
Los Angeles campus. The 
course is designed to fit women 
for employment as detail 
draftsmen, and requires twelve 
weeks of full-time attendance, 
eight hours per day and five 



Navy or Marine Corps who is 



ss included: I 

; Philippines. 40c, 
ce; Canal Zone, 15c. 


Mechanics Earn 
While They Learn 


the State Department of Edu- 
cation, by which persons be- 
tween 17 and 44 years of age, 
both men and women, will be 
trained in classrooms and shop 
of the Junior Colleges and 


months, with other classes 


through th 
Through 


1 Air Patrol. 

initiative of 
:, vice president 


Civil Air Patrol, a 
been developed for 
g gliders in kit to 


Construction < 


will be supervised by man 
training departments of 


Light Planes Exhibit 

Light plane models which 
have been tested for Army 
and Navy observation and 
ambulance work were exhib- 
men’s Show, Grand Central 
Palace, New York, February 
21— March 1. Aeronca and 
Piper Cub, Bennett Air Serv- 
ice; Civil Air Patrol. Safair 
Inc.. Seaplane Club of New 
York, and Union Mutual 
Agency had exhibitions in the 
airplane section. 
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Every flight is an order — every patrol a precau- 
tion! The ‘'air-eyes” of our Navy are on the alert! 
Ten tons of formidable fighting power, geared for 
instant action — flying safely and surely on steady 
wings — guard our shores and guide our battle fleet. 
Controls taut as ‘‘fiddle-strings”, responsive, 
dependable, sure — Fafnirs are on the job here, too! 
Fafnir Aircraft Ball Bearings are truly an impor- 


tant part of America’s great aircraft industry-you’H 
find them on the controls of every Navy, Army and 
Commercial ship! Specified in the blue-print stage 
— proved in tests and actual service — Fafnirs pro- 
vide the extra margin of security and efficiency that 
keeps controls functioning perfectly. Rigid, tight, 
sensitive, but friction-free! The Fafnir Bearing 
Company, Aircraft Division, New Britain, Conn. 
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7 REASONS why you should train (or your 

career in aviation at Boeing School of Aeronautics 



This coupon brings you complete 
information about the courses, faculty, 

t and modern equipment of Boeing 
School of Aeronautics. Fill in this 


BOEING SCHOOL OF AERONAUTICS 


182 


AVIATION, March, 


comments I heard from many Brazilian 
Air Force officers — that these missions 
of ours have not only done an excellent 
job technically but that they have per- 
sonally endeared themselves to Bra- 
zilians everywhere. It was said, in fact, 
that they have done the best "Good 
Neighbor" work that has been accom- 
plished. 

On the civilian side, there are now 
over 90 aero clubs in Brazil, with a 
membership in excess of 10,000. Slightly 
over 1,000 of these are licensed pilots. 
There is no figure for the number of 
student pilots, but they are possibly a 
third of the total membership. The clubs 
are noteworthy for their intense en- 
thusiasm and determination to develop 
their country's aviation. They are cen- 
ters of airmindedness and their influence 
is radiating rapidly in all directions. The 
third “Wings Week,” which is a na- 
tionally organized cavalcade out of Rio, 
with as many clubs as possible participat- 
ing, was held this past October. The 
campaign for planes to equjp the clubs, 
that has been carried on by the Chatau- 
briand string of newspapers, has already 
resulted in making available about two 
hundred ships, and more are on the way. 
In addition, President Vargas has or- 
dered, at government expense, another 
two hundred H-Ls built for their use 



Workers In the Lagc plane factory m 
Rio putting fabric covering on the wii 
of a Muniz M-9, o military trainer 
Brazilian design. 


by the Lage factory. Many more are 
needed, however, and progress will de- 
pend on the speed with which they can 
be obtained. 

The civilian pilot training program is 
conducted through the club organiza- 
tions, under Air Force supervision. The 
majority of them do their flying at mili- 
tary fields. The government is trying to 
standardize the course, but there are 
still major differences between the clubs. 
National funds pay for from 50 to 100 
percent of the training cost, up to 25 


hours and a private brevet. The principal 
differences between our CPTP course 
and this is that the Brazilian ground 
school instruction is given individually 
and not in classes, and that no student 
is allowed to solo until he has had almost 
his full time in an assortment of plane 
types, ranging from Cubs through 
Wacos and Ryans, depending on the 
local club’s equipment. 

There is one civilian parachute school, 
started last summer at the Aero Club of 
Sao Paulo by Charles Aster, one of the 
foremost jumpers of his country. Aster 
has more applicants than he can handle, 
since he is limited to one chute, which 
he made from parts of several old ones. 
However, his course is thorough and he 
is anxious to build it up to a point where 
it will be possible to train civilian pilots 
as part of the entire aero club program, 
for the sake of safety*. 

In addition, there are three glider 
clubs. The one in Rio is barely in exist- 
ence, having only one glider and one 
pilot; the one in Sao Paulo has been 
newly resurrected and had over 60 ap- 
plicants in August last year (1941 ) ; but 
the Varig Aerosport of Porto Alegro, 
under control of VARIG Airlines, is 
lusty and well organized. 

Women pilots have a hard time. There 
are 30 with licenses now and a few stu- 
dents, but they cannot receive free gov- 
ernment training, nor are they allowed 
to become instructors as yet. One sixteen 
year old girl, Elieter Signeira Walker, 
ran away from home in Fortaleza, 
stowed away on a steamer and got to 
Rio. When the police took her over on 

see the President and ask him to give 
her a chance to fly. She made so much 
fuss about it that her story reached 
Vargas’ ears. He sent for her; was im- 
pressed by her nerve and determination, 
and, after settling her with relatives in 

paying for her training. She has already 
received her private brevet and says she 
is going to keep on until she is the 
greatest woman flyer in South America ! 
Her principal idol, next to the President, 
is Anesia Pinheiro Machado, wife of 
General Appel Neto, commandant of 
Galcao, and herself Brazil’s outstanding 

One instance of the work civilian fly- 
ing is doing is, I think, a significant 
demonstration of its value to the coun- 
try. Three years ago, Colonel Pereira 
Martins, owner of six large ranches in 
Matto Grosso, bought the first plane 
there. Today he has two Stinsons, a fine 
landing field and hangar and has so 
encouraged private flying in his state 
that there are 20 private fields on other 
ranches. During the rainy season, the 
roads become impassable, the railroad is 
frequently unable to run and only the 
planes can get through. 
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Twin-Engined, Bomber-Pilot Trainers 
During 1941 Than All Other U. S. 
Aircraft Manufacturers Combined. 


CESSNA DELIVERED MORE 


AVIATION, Mar 




Fastest, most efficient means of cutting off gates and risers from castings of any metal. Models to handle 
magnesium and aluminum up to 30 inches thick, 52 inches wide. Larger capacity machines furnished on 
special order. Variable speed machines available. Write for Metal Cutting Band Saw Bulletin. You'll find the 
machine that's exactly suited to your needs — one that will repay its cost dozens of times in time and money 
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landings like this call ior hitting the 
ground in a terrific mush, bouncing, 
and applying the brakes full on before 
the ship hits again. Under all these 
gruelling conditions the light planes 
stood up amazingly well. 

The repair and maintenance methods 
used during these simulated war condi- 
tions indicate that, except for major 
wing damage, any grasshopper may be 
repaired quickly in the field, on the 
spot. The extremely low speed of the 
airplanes, with correspondingly low 
stresses, makes it safe to fly damaged 
ships, at least back to friendly territory, 
with a minimum of danger of disin- 
tegration in the air. 

originally conceived for the light air- 
plane was almost entirely that of direct- 
ing artillery fire. . During the first man- 

ducted for this purpose were deemed 
quite satisfactory and received praise 
front high ranking artillery officers. The 
technique used was to fly slowly behind 
the artillery batteries at 500 to 1000 
feet following a figure of eight pattern 
making each turn toward the target, 
thus keeping the objective constantly in 
view of both pilot and observer. The 
short field landing ability of the little 
ships made it possible for them to 
remain close to the batteries and to be 
instantly available for use. 

The appearance of the light planes in 
maneuvers suggested other uses to 
which they could be put. They were 
found particularly useful for courier 
service and transportation of staff offi- 
cers and men, locating elements of com- 
mand, and the general reconnaisance 
previously described. Delivery of mes- 
sages was in many cases quicker by 
light plane than by radio and of course 
important maps, orders and other infor- 
mation were speeded in delivery over 
usual ground delivery by motorcycle or 

One outstanding incident occurred 
during the desert maneuvers when a 
radio message was sent to Biggs Field 
to send a grasshopper to divisional 
headquarters to pick up important maps. 
The grasshopper was on the spot in a 
matter of minutes but it was thirty 
minutes after the ship arrived that a 
radio message came through from Biggs 
saying tliat the ship was on its wav ! 

Messages in most cases are dropped 
from the plane, and successful pick-ups 
were effected with equipment hastily 
improvised in a few minutes. During 
the Louisiana maneuvers a regular mail 
and message service was scheduled and 
conducted between various command 
posts. The ships were also used effec- 
tively by the Provost Marshall in direct- 
ing truck convoys into the battle areas. 
Two way radio communication with the 



^SPEEDING PRODUCTION 

with 

YANKEE 





J) Hand Dlilb. WiUl Five 

=r=.=jj- 

Available in Throe 1 jj 

**Tf 

"Yankee" Vise*. 1 

* X Complete Range „t Sine*. 0 


Driving screws quickly . . . tapping threads easily . . . 
speeding up milling jobs and drilling in tight quarters . . . 
O|>cration.s such as these are all in the day’s work for 
“Yankee” Tools, the first choice for many years with 
industrial users. 

Stepping up production for National Defense is the theme 
today. Naturally, then, the time and labor-saving qualities 
of “Yankee” tools have, more than ever before, made them 
standard equipment with the Aviation Industry. 


YANKEE TOOLS 

Make good Mechanics Better 

North Bros. Mfg. Co., Phila., Pa., U.S.A. 
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Proud to 

The Fairchild Primary Trainer— the PT-19 in the 
U.S. Air Corps— becomes the Fairchild Cornell 
in the Royal Air Force and the Royal Canadian 
Air Force. 

With canopy for Canadian weather, with in- 
strumentation and equipment for night and blind 
flight training, and, to carry this extra load, with 
the Ranger in-line air cooled motor newly in- 
creased to 200 horsepower, this Fairchild canti- 
lever, low-wing monoplane will be manufactured 
under license in Canada. 

From the youngest sweep in our factories to the 
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PRESENT 

members of the Board, the men and women of the 
Fairchild organization are proud to sec their 
airplane and engine chosen as one of seven types 
to be standardized on in Canada— the Fairchild 
CORNELL for a training task considerably more 
advanced than it has hitherto performed at home 
and abroad. 

It is named for Cornell of the Big Red Team. It 
joins the thin red line of heroes of whom Winston 
Churchill said, that never did so many owe so 
much to so few. Wc are proud that it will help make 
a swelling tide of men soundly trained to victory. 

& AIRPLANE CORP. 

NEW YORK CITY, NEW YORK 
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"BUNDLES” FOR BERLIN 


air force in an important ground capac- 



Then worry of all kinds, whether 
financial, family or otherwise, has a 
great effect on flying ability. Ground 
courses do not show this up, but actual 
flying training does. A simple example 
was that of a farm boy, who while taking 
his flying course was informed of the 
death of his father. An only son, he 
began to worry how his mother would 
manage the harvest alone. It told on 
his work. At K.T.S. his worries were 
analyzed, he was given leave to go 
home, help his mother with the harvest. 
On returning he completed his course 
without any further trouble. 

Of the ceased and interrupted train- 
ees, tlie reselection board at K.T.S. sends 
back slightly over one percent to finish 
their pilot training, having helped them 
over their difficulties. About a third 
of this group go back to finish work 
as fighter pilots, while the rest become 
staff pilots, taking a part of the work 
at training stations of various kinds. 
The bulk, 40.25 percent during the first 
half year of operation of K.T.S., were 
sent back to train as observers, and most 
of them in their reports confess they 
a. - sold on the more difficult observer 
course, having had no idea as to its 
interesting nature. More than half of 
the unsuccessful pilot trainees become 
successful observers. 

About ten percent of those at K.T.S. 
go out to take courses as wireless- 
gunners, and 13.5 percent as straight air 
gunners. Twenty-two percent take 
ground trades, which includes every- 
thing from clerical work to regional 
control officers, highly specialized jobs. 
The rest, about twelve percent, are dis- 
charged, either because of physical rea- 
sons, or because they joined under the 
R.C.A.F. regulations only as aircrew 
and did not want ground posts. Enlist- 
ment regulations, since November 1941, 
cover aircrew and ground work, elimi- 
nating a percentage of possible dis- 
charges allowed under the old system 
should the recruit not make the grade 
in his aircrew work. 

Despite the short time that K.T.S. 
Aircrew Squadron has been in existence, 
a number of lessons have been learned 
from its operations, some of which are 
in the process of being adopted for the 
training and selection of aircrews in the 
R.C.A.F. Incidentally, New Zealand 
has adopted a similar Composite Train- 
ing School, and it has been under inves- 
tigation by United States Navy air force 

One lesson from the K.T.S. has been 
the need for establishing boards at each 
training school where each trainee can 
discuss his case before being remustered. 
At such boards instructors and officers 
are present, and the trainee is questioned 
and given an opportunity to give his 
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It’s significant that 
the makers of aircraft who made the 
"Grasshopper Squadron" won their 
"Grasshopper Wings" with famous 
Continental 1 ' 65” H.P. Red Seal Engines 

Taylorcraft 0-57, Aeronca 0-58, and Piper 0-59 have all 
passed the service testing period with that great performer 
— the Continental 65 H.P. Red Seal Engine — and are now 
hailed as Charter Members of the "Grasshopper Squadron." 
Once again Continental proves, "It's the performance that 
counts." Short take-offs — quick and steep climbs, depend- 
able maneuvering — spot landings and plenty of speed when 
needed. Yes, the "Grasshopper Squadron" demands plenty 
of dependable, actual horsepower, and Continental Red Seal 
Engines have it. 


r mtinenta! Motors ror poration 

MUSKEGON, MICHIGAN 
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description of the operation of the dual 
automatic radio compass was published 
in the June, 1941, issue of Aviation. 

One of the latest developments, not in 
production at present, is the combina- 
tion of an automatic radio compass 
with a stabilized remote indicating mag- 
netic compass. The two units are 
coupled to a common indicator. The 
remote reading compass is coupled to 
the azimuth scale of the radio bearing 
indicator, while the automatic radio com- 
pass actuates the pointer of the indi- 
cator. This combination affords a means 
of continuously and automatically indi- 
cating the bearing of a given radio 
station with respect to Magnetic North 
instead of the aircraft heading. Since 
magnetic radio bearings may be ob- 
tained directly from the indicator for 
any heading of the aircraft, the necessity 
of holding a pre-determined aircraft 
heading for position fixes is eliminated. 
The device may also be used for flying 
an infinite number of radial courses 
toward or away from a single radio 
station since there is only one line to 
the radio station having a given bearing 
with respect to Magnetic North. 


Preventive Maintenance 

( Continued from page 130) 


of wings for an inspection of the con- 
cealed structure. The interior is cleaned 
and inspected. Replacement is made, 
if necessary, of all control cables. 

The fuel oil, hydraulic and control 
systems are given a thorough inspection 
and overhaul. All control surfaces — 
rudder, elevators and ailerons — are re- 
moved for inspection of attachment fit- 
tings and a complete inspection of the 
control surface units. The entire elec- 
trical system is inspected and switches, 
wiring and motors are tested for con- 
tinuity and proper operation. The gaso- 
line tanks are removed for periodic 
inspection, and tanks which have been 


reconditioned and tested’ installed to 
replace them. The entire heating and 
ventilating system is checked. 

Landing gear and tail wheel assem- 
blies are removed and torn down for 
examination. Also scheduled for thor- 
ough inspection are items of miscel- 
laneous equipment, such as de-icers, 
oxygen systems, power plant control 
system and warning lights for the land- 
ing gear position and fuel and oil 

The next visit of a Flagship to the 
overhaul shop is termed “Operation 3,” 
which is scheduled each 18 months or 
3.500 hours of skylane work. The 
plane is in Hangar 5 for a six-day 
period, during which virtually all the 
procedure of "Operation 2” is repeated. 
However, with the longer stay in the 
shop, the plane is subjected to a great 
deal of general reconditioning. 

"Operation 4” has been designated 
as a general "catch-up" period for all 
engineering changes and minor repair 
work when there is no airplane in the 
shop for "Operation 2.” 

Capable of handling three airplanes 
at one time, the shop facilities neverthe- 
less have been found to operate most 
efficiently when two airplanes are sched- 
uled in simultaneously, one for an 
"Operation 2" procedure and the other 
for "Operation 3.” On a 24-hr. basis 
of working three shifts on each ship, 
the economical distribution of available 
man-hours assures the release of these 
airplanes back to flight schedule in con- 
formance with the predetermined pro- 
gram. 

APPRENTICE MECHANICS TRAINED 

To maintain the supply of well 
trained aviation mechanics, American 
Airlines has set up an apprentice me- 
chanics training school that was the 
first of its kind among the airlines. 
About 150 young men are now enrolled 
and they have the advantage of work- 
ing on the planes under the close super- 
vision of expert mechanics while they 
are learning. The apprentices take two 


evening sessions a week under experts 
in each phase of airplane maintenance. 

Probably the most meticulous work is 
overhauling the Flagship engines. 
Every single part is taken down, cleaned, 
inspected, replaced if necessary and the 
engine rebuilt. The inspection includes 
use of the magnaflux system— each part 
is magnetized and then suspended in a 
loath of iron filings. Particles of iron 
cling wherever there is any flaw in the 
metal, thus exposing defects invisible 
even to the eye of an experienced 
inspector. 

Overhauled motors are first given a 
six hour run on test stands designed 
by American Airlines engineers. Again 
it is inspected, and then it must be 
test flown before going out on a Flag- 
ship schedule. 

"Feeling like a new plane.” the Flag- 
ship finally takes its first load of passen- 
gers on a scheduled flight. A careful 
overhaul job has turned over to the 
captain a ship literally “good as new.” 
Pilots say they like overhauled ships 
just as well as brand new ones. 

To the maintenance men of the air- 

part in providing adequate air transpor- 
tation at a time when the national 
emergency demands it. 


Parachuting 

( Continued from page 143) 


been the chief reason for the propa- 
ganda campaign. Others in the course 
of their compulsory military service in 
the Red Army (a two-year period 
which begins at 18) joined the in- 
fantry. Generals discovered that in 
addition to the regular air arm that was 
attached to each division there were 
thousands in the infantry ranks who 
had had experience as parachute jump- 
ers. -It occurred to the military leaders 
to separate these parachute jumpers into 
detachments for special training. Thus 
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the first parachute troops were born. 

The Red strategists believed that rev- 
olution in the west was no longer 
possible by the spontaneous action of 
the workers. Revolution there would 
ccme, as it had come in Russia, through 
war. When it came, Soviet parachute 
troops dropping from the skies into 
the workers' centers behind the lines 
would organize the workers to light in 
the rear of the capitalist armies. The 
parachute troops had, therefore, a very 
lofty mission; they formed a sort of 
elite in the army ranks. 

In 1935 as senior officer of the Red 
Army reserve, I was recalled for pe- 
riodic three months' training in General 
Staff work. Army maneuvers in which 
I assisted were conducted in the West- 
ern Ukraine. Military observers from 
a number of Western Powers were on 
hand. General Jonah Yakir was in 
charge of maneuvers which were at- 
tended by Marshals Voroshilov, Tuk- 
achevsky and a number of high ranking 
Soviet officers. From a platform built 
on top of a high outlook we watched 
the armies engaged in simulated battle. 

The first use of parachute troops 
to capture a landing field for the land- 
ing of troop transports was deeply im- 
pressive. The entire operation took a 
matter of minutes. A whole brigade 
of 3,500 men with light tanks and artil- 
lery descended from the skies. All the 
foreign observers expressed their ad- 
miration at the development of this new 
tactic. It was clear to all that here 
was something of the greatest import- 
ance to military strategy. I am certain 
that no military observer failed to point 
out its significance to his government. 
Apparently the British and French 
High Commands ignored the develop- 
ment as a new-fangled gadget without 
real importance. Only the Reichswehr 
generals appreciated its meaning. 

Hitler wasted no time in building a 
parachute army of his own. Applying 
German efficiency and organization 
technique to the idea taken from the 
Russians, he went far beyond the 
Soviet achievement in this field. Mean- 
while, in his purge of the Red Army, 
Stalin liquidated the Soviet innovations 
along with the army leadership. The 
result was that the first attempt on 
the part of the Russians to use the 
parachute troops in the Finnish war 
was not successful. Instead of being 
welcomed by Finnish workers waiting 
to break the bonds of capitalism, the 
Soviet parachute troops, dropped behind 
the Finnish lines, were shot down by 
indignant Finns ready to defend them- 
selves against the army of Soviet 
totalitarianism. The Germans, more 
skillful and better organized for this 
sort of war, had better luck. Every- 
one learned the deadly effectiveness of 
parachute troops during Hitler’s cam- 


paign against Poland, the Low Coun- 

But Americans did not know when 
they read the headlines telling of this 
new type of warfare that the idea of 
parachute troops had its origin in the 
mind of a Soviet airman, watching the 
response of the crowd to a parachute 
stunter at an American fair. 


Seadrome System 

( Continued from page 145) 


Seaplane bases equipped with these 
lights can handle heavy seaplane traffic 
quickly and safely. The regular patterns 
of distinctive lights are visible for three 
to five miles during normally clear wea- 
ther, and for full visibility ranges during 
limited visibility conditions of three 
miles or less. That is, lights would be 
visible for one mile in weather classed 
as one mile visibility. 

While it is possible greatly to increase 
the light output of these units, such in- 
creases have proven unnecessary and un- 
economical. The balance between light 
output and battery cost has been carefully 
peaked at the optimum points on the per- 

decrease in light output results in in- 
creased cost per lumen-hour. Any other 
known battery combination at any light 
output also increases the cost per lumen- 
hour. The fixed base radio controlled 
boundary light, giving 120 flashes per 
minute, will operate for about 400 hr. 


Sheet Metal Forming 

( Continued from page 65) 


lighter gages can be formed by this 
progressive method than can be formed 
on the drop hammer or other types of 
presses. And the time factor is cut to a 
fraction of that required by any other 
method. The thickness of the metal and 
the shape of the part determines how 
fast the draw can be made. This depth 
is adjustable by means of a master con- 
trol valve and can be pre-determined 
and set for any production job following 
a period of preliminary experimentation. 
The depth of draw with each stroke is 
variable from A to a full inch. The press 
speed may vary with the size of press 
used but will usually run around 32 
strokes per minute. 

A 2-in. stroke press can be equipped 
to make a 16-in. draw by the Misfeldt 
method. This drawing technique can be 
applied to almost all straight side punch 
presses and is incorporated in the design 
of a special type hydraulically operated 
drop hammer. 

With the development of a national 
rubber shortage a further advantage of 
the Misfeldt method is that it does not 
require the large rubber pads commonly 
used for hydraulic press or drop hammer 

Also, since a single die may often 
replace the series dies used with the 
drop hammer, it is possible to save on 
zinc, another critical defense item. 


during a three 
month period for 
the same cost per 
unit. The portable 
contact light will 
operate about 30 
hr. during a three 
month period on a 
battery and service 
cost of less than 
$2.00 per unit. 

For normal 
operations, the 
installation and 
maintenance costs 
of this type of sea- 
drome lighting 
compare quite fav- 
orably with those 
at airports with the 
added advantage of 

struction costs. 
With the difficult 
problem of night 
lighting now taken 
care of, seaplane 
transportation can 
undertake ’round 
the clock opera- 
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ON SPEED-CEILING- 


Raise 


the Limits 


DISTANCE -LOAD -SAFETY 



Faster and faster grows the speed of our newest 
bombing planes. Up and up zooms their ability 
to climb rapidly to record heights. Farther than 
ever stretches the limit of their operations— with 
heavier bomb loads, more powerful armament— 
with greater safety for plane and crew. 

American aviation engineering and production 
are responsible— deserve popular acclaim. So, 
too, do Republic Alloy Steels. For these are the 
steels which have aided engineers to design and 
produce more powerful engines— to design and 
produce planes capable of using increased 
power, able to withstand the terrific strains 
imposed by new achievements in performance. 

Republic— world’s largest producer of alloy, 
stainless and "aircraft quality” steels — is utiliz- 
ing its wide experience and vast capacity to pro- 
vide the Aviation Industry with even better 
steels— steels that will enable it to continue im- 
provements that will place our air fleets ahead 
of all others in the world. 

Republic’s experience in "aircraft quality” steels 
is important— for it dates back to before World 
War I. Consequently, Republic metallurgists 
have been closely associated and have cooper- 


REPUBLIC^, 


ated with Army, Navy and civilian aeronautical 
engineers in solving problems concerning high 
strength at low weight; maintenance of strength 
under all conditions; resistance to corrosion, 
high and low temperatures, stress, shock and 
wear— problems of forging, machining, welding. 
To provide more alloy steels for our accelerating 
schedules of Production for Victory, Republic 
has increased its capacity tremendously. 
Electric furnace capacity alone has jumped 
more than 700%. 

Republic’s 70,000 men of steel are working 
day and night in 65 plants and mines that 
you may have more steel, better steel with 
which to build better engines, propeller drives 
and controls, landing gear, instruments and 
other vital airplane parts. 


REPUBLIC STEEL CORPORATION 



STEELS 


* 



Other Republic products include Enduro 
Stainless Steel — Electrunite Aircraft Tubing 
— Upson Bolts, Nuts and Rivets — Pipe — 
Sheets— Truscon Hangar Doors and Build- 
ing Products— Berger Lockers and Shelving. 


interesting comparisons with aluminum 
structures. The greater tip deflection 
of the experimental magnesium wing 
and the lesser torsional rigidity were 
consistent with the weight differentia! 
between magnesium and aluminum 
structures. Calculations indicated little 
change in critical flutter speed because 
of the decrease in both the torsional 
and bending rigidity. Desirability of 
the development was indicated by the 
weight saving possibilities, low specific 
gravity in the design and construction 
of more nearly pure monocoque assem- 
blies, lower costs, added space in the 
structure for equipment, and smooth 
surfaces obtainable. 

In his paper on ground vibration 
tests. Mr. C. D. Pengellev (Curtiss- 
Wright Corp.) discusses the dynamics 
of a rigid body having two degrees of 
freedom and presents computation charts 
for the rapid solution of nodal positions. 
Charts are also included from which 
the uncoupled frequencies, as required 
in flutter analysis, may be quickly evalu- 
ated from data observed during vibra- 
tion tests. He pointed out that neglect 
of this item may produce an ttneon- 
servative error of 20 percent in the 
calculated flutter speed. 

A theoretical analysis is made of the 
factors affecting the power and unbal- 
ance required to conduct vibration tests. 
An interesting discussion of the new 
Curtiss-VVright Universal Vibrator is 
also included in the paper. 

The reduction of noise and vibration 
in transport airplanes was discussed by 
Messrs. I-uttrell and Speas (American 
Airlines) in their paper on dynamic 
balancing of propellers after mounting. 
A created out-of-balance of known 
magnitude is applied to the propeller 
blade making it possible to determine the 
original unbalance from data obtained 
from a vibration indicator mounted on 
the control column of the airplane. The 
procedure is not complex or unduly 
time-consuming and can be carried out 
by the mechanics in check-up routine. 

TESTING SUPERCHARGED ENGINES 

In order to provide a common basis 
for the comparison of high-performance 
supercharged aircraft engines. Mr. D. S. 
Hersev (Pratt & Whitney) has pro- 
posed formulas for correcting the meas- 
ured output to standard atmospheric 
conditions. The generally used correc- 
tion formulas developed for naturally- 
aspirated engines are found to be in- 
adequate when applied to supercharged 
engine test data. In the development 
of the proposed correction formulas, the 
theoretical effects of atmospheric 
changes on the performance of an en- 
gine’s induction system units are dis- 
cussed and applied in a general basic 
correction formula. Expressions are 
evolved covering both full-throttle and 


part-throttle operation of single-stage 
supercharged engines and for two-stage 
engines of the gear-driven and turbo- 

RATE-OF-CLIMB STUDIES 

The trend toward higher operating 
altitudes and higher loadings for mili- 
tary aircraft makes it necessary to estab- 
lish more accurate guarantees of pre- 
dicted rate of climb. The errors incurred 
by assumption of zero acceleration along 
the flight path are analyzed and methods 
for correlating computed and flight 
rates of climb under various conditions 
of loading and altitude are proposed in 
the paper by Mr. Frederick C. Phillips 
(Glenn L. Martin Co.). 

In his paper on the determination of 
true airspeed Mr. Wm. C. Schoolfield 
(Vought-Sikorsky) pointed out that the 
large increases in maximum speed and 
operating altitude have brought new 
factors into being that render the cus- 
tonrnrv methods of determining high 
speed inadequate from the viewpoint of 
strict accuracy. A simple method of 
applying compressibility correction in 
the determination of true airspeed is 
proposed. The method follows as closely 
as possible the procedure used in the 
past and additional calculations required 
are reduced to a minimum. 

AIR TRANSPORT 

Warning that air cargo operations 
would meet keen competition and must 
be established on the soundest economic 
principles. Mr. Charles P. Graddick 
(United Air Lines) discussed the feasi- 
bility of operations on a large scale and 
predicted continued rapid expansion of 
this service. The paper, covering the 
operating requirements for air cargo 
transportation, touches briefly on ware- 
housing. schedules, charter flights, rates, 
flying equipment, personnel, and pick-up 
and delivery service. 

In reviewing the past and discussing 
the future of air express and freight. 
Mr. C. G. Peterson (Railway Express 
Agency) ,points out that a number of 
diversified interests are seeking to gain 
their own objectives, and that many of 
these interests naturally conflict. A 
controlling factor that will decide the 
future of air cargo operations is profit 
to both the operator and user of the 
service. After a most complete treat- 
ment of the subject, the paper concludes 
that when, tn any profit and loss state- 
ment that is made for an exclusive air 
cargo common carrier in the United 
States, a reasonable cost is estimated 
for ground expenses, selling, advertis- 
ing. and general administration, the re- 
sult will show that it will be less profit- 
able to conduct an exclusive cargo 
operation than to continue the present 
arrangement used by 19 airlines for 
handling air express and freight. 
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maintaining very strict control on tech- 
nical information sent out of the coun- 
try: information which would willingly 
be given on personal contact. 

PANZER-BUSTERS READY 

The fighter strength of the R.A.F. is 
unquestionably very strong indeed and 
now that Spitfires and Hurricanes, pow- 
ered bv 100 octane Merlins, equipped 
with either four 20 mm. cannons or 
twelve .303 machine guns, are in serv- 
ice, fighter effectiveness has been still 
further increased. Early 1942 will see 
the inclusion of Airacobras, Lightnings 
and Mustangs (North American. XA- 
73) so that should an offensive be 
launched in the spring the German High 
Command will have to face a really 
formidable array of “panzer busters." 

The last few months have produced 
a great increase in bomber strength and 
many new types of heavy bombers have 
come into use, much to Nazi discomfort. 
British Stirlings, Halifaxes and Man- 
chesters — all powered by a total of more 
than 4.000 h.p. — have paid several 
destructive visits to German targets. 
Berlin included. 

Being built up in the background, 
behind this bomber force are. what may 
be termed, the new-technique aircraft. 
These are made up of the American 
"heavies" such as the Liberator and the 
Fortress specially equipped for sub- 
stratosphere flying. Very soon these 
U.S. contributions will be accompanying 
the British types in what will prove to 
be the largest scale bombing offensives 

The numbers of these ships that have 
arrived here is unknown and, because 
of the lack of operational publicity, many 
people are wondering why they have 
not been used before. No news re- 
garding the Liberator is being released 
at present but the older types of Fort- 

and to make researches into sub-strato- 
sphere bombing conditions- Fortresses 
have made several minor raids, mainly 
over northern French ports, and bombs 
have been dropped from around 35,000 
ft. The Air Ministry consider these 
raids have been of great educational 
value while results, both from aircraft 
performance and results obtained an- 
gles, have been entirely satisfactory. 

The R.A.F. are content to take this 
new style bombing slowly rather than 
risk valuable air crews and airplanes on 
an unknown venture. Meanwhile the 
training of specially selected crews with 
the necessary technical and medical 
nualifications is going ahead. 
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Such a policy as this can be criticized 
on the grounds that it is retarding the 
major bombing effort but it can be said 
that the results, when they do come, will 
be much greater and much more nearly 
100 percent 

BOEINGS TO LIBYA 

A number of the later types of Fort- 
ress have been sent to Libya where they 
are devastating enemy positions with 
great effect. 1 he emplovmcnt of these 
machines in the desert is interesting as 
their huge range is not required and it 
would seem that Bomber Command 
figure they can use a smaller number 
of bombers by using a type that carries 
a greater load. It also gives them a 
valuable build up of experience with this 
aircraft under actual fighting conditions. 
All this indicates that the Fortress is 
destined to play the leading role in fu- 
ture heavy bombing attacks on Gdr- 

The early Boeings have been criti- 
cized here over their light armament, 
crews saying that there is not sufficient 
defense equipment for a ship of its size. 
At the present time this seems hardly 
a relevant criticism because the opera- 
tional ceiling is too great for existing 
German fighters while at these altitudes 
anti-aircraft fire is ineffective. 

As time progresses the Nazis are 
bound to improve on the effective alti- 
tude of their fighters, but by that time 
the more heavily armed B-17E and even 
later versions, will be available. These, 
no doubt, will bristle with large calibre 
machine guns and shell cannon which 
will keep potential attackers at a safe 
distance. 

There is little information of German 
sub-stratosphere developments but there 
can be no doubt that they are working 
very hard in this field. It is fortunate 
for the allied cause that such knowledge 
cannot be acquired overnight. Despite 
rumors of a new high ceiling fighter 
and Dornier bomber ; also the existence, 
prior to the outbreak of war. of designs 
for a Messerschmit Me.110 incorporat- 
ing a pressure cabin, it seems likely 
that the Germans have a long and diffi- 
cult way to go before they have a type 
suitable for production. 

British substratosphere developments 
are also little advertised but it seems 
improbable that it will be left entirely 
to America to supply this type to meet 
all allied requirements. Rather than 
develop entirely new airplanes for these 
altitudes it is a reasonable forecast that 
research will be carried out on such 
types as the Stirling, introducing it as 
a high altitude bomber when technical 
perfection has been achieved. 

U. S. LEADS IN STRATO FLYING 

From these remarks it can be seen 
that the U. S. is way ahead of other 


nations on substratosphere flying — a 
point that may well be of importance 
when large scale commercial flying is 
again resumed. 

It is difficult at present to obtain any 
news of either British or American air- 
planes operating in Russia. So far the 
Ministry of Information has released 
no news of what American types, if any. 
have reached the Soviet. The Air Min- 
istry lias stated that some “hundreds of 
Hurricanes” are in the northern sector 
of the battle front. This is interesting in 
that although the Merlin motor is gly- 
col-cooled it is doing great work in the 
severe Russian winter. Up to the pres- 
ent time it has generally been accepted 
that the radial was more suited to such 
climatic conditions and despite the non- 
freezing qualities of glycol it is natural 
to assume that American airplanes, 
radial equipped, would have been better 
suited for the Russian winter, especially 
in view of American experience under 
similar conditions. 

The European winter has already 
been responsible for considerable cur- 
tailment in the long distance bombing 
program not only on account of un- 
suitable weather but because in some 
cases, equipment is inadequate to over- 
come the severe conditions encountered. 
It is probable that sub-stratosphere 
bombers could overcome winter storms 
by climbing through them and flying 
above them but icing troubles would 
still be prevalent. On a recent Berlin 
raid, in which by far the largest force 
yet sent over took part, the highest 
percentage of casualties over any raid 
was recorded. The Air Ministry stated 
that this loss — approximately 8 percent 
of the total sent — was not due to Ger- 
man defenses but to an unexpected 
weather change that was entirely un- 
foreseen by the meteorologists. From 
careful inquiries it appears that these 
casualties were not the result of storms 
but to a sudden change to very severe 
cold which caused icing-up. not only 
externally but inside the cabins, affect- 
ing such things as instruments and 

ICING PROBLEMS 

This is a very important lesson and 
shows the inadequacy of cabin heating 
in even medium altitude bombers as 
well as the need for improvement in the 
anti-icing arrangements for external 
parts. British heating systems are usu- 
ally operated from one motor and, in 
most cases, are inferior to tile set-up 
used on American aircraft On multi- 
engined ships a system drawing heat 
from two or more engines seems neces- 
sary with the ability to cut out one or 
more sources of heat as necessary. As 
operational heights become greater this 
problem gets increasingly important 
and any improvements that can be 


found will be of value in post war com- 
mercial flying. 

It might be supposed that the rapid 
development of higher powered engines 
would initially result in frequent fail- 
ures, or at least seriously complicate 
repair and maintenance problems. De- 
vastating results in the early days of 
100 octane fuel can be recalled, but 
this problem and many others have 
been successfully overcome and war- 
time motors-are amazingly trouble free 
even under extreme conditions. 

Up to the moment the Rolls-Royce 
Merlin is, without doubt, the most out- 
standing motor of the war. This engine 
has been used with equal success in 
both bombing and fighting aircraft 
under conditions varying from the 
desert to the Russian winter. When it 
first appeared the Merlin was rated at 
around 800 lip. while the latest version, 
using 100 octane fuel, is probably giv- 
ing something approaching double this 

U. S. RADIALS POPULAR 

American radials, the Wasp and the 
Cyclone are giving a good account of 
themselves and are deservedly popular, 
though there have been difficulties, 
mostly caused by inadequate spares sup- 
plies. Then, too. original servicing 
set-ups were responsible for initial 
troubles which naturally caused a cer- 
tain prejudice. A great many of these 
difficulties were due to lack of under- 
standing of a foreign product, but 
instruction, technical representation and 
servicing facilities have greatly im- 
proved. Still further engineers are re- 
quired. however, if the job is to be done 
reallv well. In this connection. Ameri- 
can firms will be interested to hear that 
Maj. Gen. Brett, as a result of his 
observations both here and in Libya, 
has said that maintenance and service 
are one of America’s biggest jobs and 
that American companies will have to 
devote a whole lot more attention to it. 

The R.A.F. are doing all they can to 
help and are arranging for a number of 

ics to visit U. S. plants to undergo a 
short but concentrated course of in- 
struction. U. S. firms will doubtless 
appreciate the importance of these 
visitors upon whose knowledge and 
competence depends the reputation and 
prestige of their products. 

Still greater power outputs from en- 
gines are continually being called for 
and the performance of existing aircraft 
will need to be bettered as the war 
develops. Still further increases in out- 
put are scheduled by engine builders 
and manv people here are speculating 
on the announcement oi 2500/3000 hp. 
motors from both Pratt & Whitney and 

Possible future developments on en- 
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INDISPENSABLE WHERE 
HIGH STRENGTH-VOLUME RATIO 
IS ESSENTIAL 


T O carry the stresses concentrated at exhaustive tests that assure their special 
vital points in primary aircraft struc- fitness to meet the strict specifications 
tures — to safely take the terrific shock of military and commercial aircraft con- 
loads in landing gears — to withstand de- struction. 

structive fatigue loads in engine supports, Our background of many years’ experi- 
there is no substitute for steel. For these ence in producing fine alloy steels for the 
important applications and in power automotive, implement, petroleum and 
plant and propeller assemblies, U-S-S other vital industries is now proving ex- 
Carilloy Aircraft Quality Alloy Steels are tremely valuable in the production of 
unreservedly recommended. U-S-S Aircraft Quality Steels that will 

Here are highest quality alloy steels assure consistently economical fabrica- 
that have been put through a gauntlet of tion and dependable performance. 

U-S-S CARILLOY ALLOY STEELS 


UNITED STATES STEEL 


INSURE YOUR EARNINCS WISH 

ACCIDENT <W 
SICKNESS ^ 
INSURANCE^ 


EASTERN CO M M E RCIAL TRAVELERS 


ACCIDENT POLICY PAYS 
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gines here arc obscure due to the strict 
secrecy control but, as a forecast, it 
seems reasonable to suppose that a good 
deal of attention is being paid to direct 
injection in view of German success in 
this direction. It would not be surpris- 
ing therefore to see Bristol announce 
a new radial in 1942, probably an 18 
cyl. with sleeve valves and having an 
output of around 2220/2500 h.p. While 
this engine would probably appear at 
first with normal carburation. direct 
injection might be incorporated later. 

A great deal of interest is centered 
around the new Napier Sabre about 
which little is known except that it is 
a 24 cyl. liquid cooled, sleeve valve 
motor of H section employing twin 
crankshafts, two speed supercharger 
and using 100 octane fuel. AVIATION, 
in August, forecast the power output of 
the Sabre as being in the region of 
2,000 lip. but it is most probable that 
this estimate is very conservative indeed 
and that when figures are released the 
power will prove to be several jumps 
ahead of all other motors in production. 

Little has been heard of the Allison 
engine to the present time but early 
in the New Year this further U. S. 
contribution to freedom will, no doubt, 
rank as highly in reputation as its 
American predecessors of the last war. 
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Which would you rather do . . . 



If you want to make it easier and safer for men fly- 
ing bombers — use Klixon Orcuil Protectors or Circuit 
Breakers. These units give quick, positive protection 
from harmful sustained overloads — yet they are not 
affected by harmless transient shorts. And when 
overload conditions have cleared, all a pilot has to 
do to re-establish a circuit is push a button on the 
panel — or throw a switch, if it's a Klixon Circuit 
Breaker. It's as simple as it is safe. 

Small, compact, and light-in-weight these depend- 
able protectors and breakers have plenty of rupturing 
capacity and they give protection over the wide 
range of ambient conditions encountered in planes. 
They are vibration proof and designed for panel 
mounting. Millions of them are now installed in 
planes, tanks, trucks, busses, etc. Write for bulletins. 

llixoH 


Type Circuit Breakar. Ratings 
from 5-30 amps in steps o r ' 

Small and light. 

All Klixon Protectors am! Breakers cot.. .. 

buaom and switches. 


Spencer Thermostat Co., 1 1 Forest St., Attleboro, Mass. 
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• At this moment, every man responsible for production in many 
large aviation engine plants, can schedule final engine tests with this calm assurance: 
that fires in test cell blocks will not delay deliveries so vital to the Nation's defense. For 
in these huge plants Cardox Fire Extinguishing Systems stand guard over engines during 
punishing test runs... ready at the first terrific blast of gasoline-fed flame to discharge 
clouds of fire-smothering, sub-zero carbon dioxide gas. 

This mass discharge can be predetermined and engineered to put out any blaze in a 
matter of seconds... at the same time cooling well below re-ignition temperature .. .without 
additional damage of any kind beyond that caused by the short-lived fire itself. 

The methods by which Cardox Systems alone can assure such rapid, safe extinguish- 
ment are fully told in the CARDOX DATA FILE. Includes data on the exhaustive test- 
block demonstrations which led to the installation of Cardox in four of the newest and 
largest aviation engine plants. Write today for the Cardox Data File. 


CARDOX CORPORATION 
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Photos Show Why More Men Buy I*eG 
Than Any Other Union-Made Work Clothes 


Are you ready for a bigger job with more pay? 
. . . Will you be one of the thousands of am- 
bitious men picked for promotion in the next 
few weeks? Don’t risk being "left behind” — 
just because your clothes don’t make you look 
like the capable man you really are. 

These photos show how famous Lee Clothes 
give you smarter looks — the kind of appear- 
ance that calls attention to your real ability! 

Sturdy fabrics in Lee Tai- 
lored Sizes give extra com- 
fort, and longer wear, too ! 
See your Lee Dealer now! 

FREE! Write for color swatches, literature 
and name of nearest dealer. Address Dept. A-3. 




SEE THESE FAMOUS LEE CLOTHES 
COAST-TO-COAST-AT 22,207 
LEE DEALERS! 


THE H. D. LEE MERC. COMPANY 


KANSAS CITY. MO. MINNEAPOLIS. MINN. TRENTON, N. ). 
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This war will be won over drafting boards, as 
well as maps. A production hour saved, a mile 
a minute added, a load capacity increased — 
these are short-cuts to Tokyo. 

In the aviation industries war schedule each 
plant is doing that which it is best equipped to 
do. To the Men and Machines of Northrop go 


a share of the responsibility which they have 
ably assumed in the past — that of achieving 
further advancements in production — further 
refinements in design. 

So it is at Northrop that plans for tomorrow 
share the spotlight with planes for today — this 
assignment is a duty — and a privilege. 


JLz 


NORTHROP AIRCRAFT, INC. • NORTHROP FIELD, HAWTHORNE, CALIFORNIA, U.S.A. • CABLE “NORAIR" 
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the standard of 
pendable, too . . .with 

striking power second to none. 

Much of this, however, is dependent upon the human 
element . . . the pilot. .He must be alert, active and free 
from fatigue. His seating must reflect the all-over 
efficiency of his ship ... a vital factor that all aircraft 
builders and production officials take into consider- 
ation. Aircraft seating is designed to provide the 
operating personnel with physical comfort and safety. 
Metal seating for the pilot, the gunner, the radio oper- 
ator and observer is now being made by the skilled 
craftsmen of The General Fireproofing Company to 
satisfy every specification. These craftsmen stand 
ready to give aircraft seating its greatest usefulness 
in metal's pursuit of victory. 


THE GENERAL FIREPROOFING COMPANY 
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systems, are designed on 
an entirely different prin- 
ciple of filtration. Their 
efficiency — tested and 
proved under the strictest 
conditions — is 99.9% (filtra- 
tion down to particles 
0.00004 in. diameter.) This 
indeed is perfection. Human 
endeavour can go no further. 
Here at last is a guarantee of 
constant air and oil-purity 
no matter the conditions of 
service. 

We shall be glad to answer 
all enquiries and arrange practi- 
cal demonstrations through our 
agents. 


C ONTACT! — turn into 
the wind— and away 
goes the first silver 
squadron. Up into the bowl 
of the sky, wing-tip to wing- 
tip — up and away, almost 
as one 'plane, swift into the 
eastern sky till they seem 
but glistening pin - heads 
stuck in an azure band. 
Below on the sun -grilled 
earth great billowing clouds 
of dust float slowly across 

the airfield 

Dust — just dust. But a 
powerful and dangerous 
enemy. Our only weapon 
is filtration, and if full 


efficiency is to be main- 
tained, if breakdowns are 
to be avoided and engine- 
life prolonged — then that 
filtration must be perfect. 

To-day, such filtration is 
no longer just an idea. 
Long months of research 
in the VOKES laboratories 
have made it an actual, 
proven fact. These VOKES 
filters, both for air and for 
high and low-pressure oil 


V©SE$ 


RATION EXPERTS 


American and Canadian Agent : 
E. Cantin, 101 Park Av., New York 
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• FLEDGLINGS 
LEARN TO FLY ON SHELL 
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PLANT No. 1 


PLANT No. 2 
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CECO is multiplying the 
output of its latest type car- 
buretors in the American 
way by utilizing available 
facilities of the country 
and increasing manyfold 
the flow of its products into 
the front lines. 

♦Trade-Mark Reg. U. S. Pat. Off. 



SOUTH MERIDEN, CONN. 
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Two almost identical ball bearings 



j~ JERE arc two apparently similar hearings, yet 
one can be produced much faster than the 
other. One is made to established American 
standard metric dimensions and tolerances; the 
other is a “special” requiring extra tooling and 
different machine set-ups. 


Consult a New Departure 



One “special” may well delay delivery of many 
standard bearings and the machines awaiting 
them, in addition to complicating the servicing 
of machines in the field or in the plant. 


NewVepantune 


THE FORCED/STEEL BEARING 


Nothing Rolls like a Ball 
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He stood UNDER the ways . . 

Remote from the champagne christening stood a man with a pencil behind 

Suddenly a mighty cheer and the sleek new battle wagon slid down 
the ways . . . but the man wasn’t listening. With trained engineer’s eyes 
he watched every detail of the short journey, making rapid pencil nota- 
tions and sketches. . . . 

Back in the drafting room, many men and many pencils elaborated 
these sketches into drawings and blueprints .... blueprints for mightier 
ships, for improved ship ways, blueprints for Victory. 

Many ships, planes, tanks and guns begin with A. W. Faber WINNER 
Techno-TONE drawing pencils. Pencils that are backed by 181 years 
experience. Favored by architects, engineers, artists, designers and drafts- 
men who gladly pay an extra few pennies for Freedom from Scratching, 
Smudging, Flaking and Gritty Hard Spots. 
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Cutting Tip. Both of these cutting torches, mounted on Airco 

But at the end of 45 seconds, one cutting^nachine is forehead 
of the other-the machine equipped with the Airco "45" High 
Speed Tip. Measurement of the lead taken by the Airco "45" 
equipped machine in a little less than two minutes proves that 
this tip cuts 20% to 30% faster than the standard cutting tip. 
The Airco "45" tip, developed at a time when greater 


production is a critical need of the war effort, has a nozzle 
with a divergent exit portion — a design that makes it pos- 
sible to eject a narrow, high velocity stream of cutting oxy- 
gen. As a result of burning a narrower cut, or kerf, the Airco 
"45” cuts faster and more economically. In order to obtain 
these higher speeds, oxygen pressures of from 85 to 1 25 


Airco "45" High Speed Machine Cutting Tips. They are at 
present available in sizes to cut metal up to 8 inches thick. 


Air AR eduction 


ieneral Offices: 60 EAST 42nd ST., NEW YORK, h 


\A*UftUitiXf. a*uA &W!teftUi*Uf ^3* GAS WELDING or CUTTING and ARC WELDING 
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America’s Most Modern Short-Wave Station, Designed and Manufactured 
for Columbia Broadcasting System by I. T, &T. Associate Companies 


st as radio helped make America one big family, so short-wave radio 
making the Americas one big neighborhood. The President speaks 
- and the ears of Central and South America listen . . . The Philharmonic 
slays — and below the Rio Grande hearts are warmed . . . jOlga Coelho 
sings— and her continent welcomes back a favorite artist. 


Helping set the Good Neighbor philosophy to words and music is 
America’s most modern short-wave station— WCRC— at Brentwood, Long 
Island. New voice of the Columbia Broadcasting System, its great direc- 
tional antennas were designed and erected by I. T. & T.'s associate 
company, Mackay Radio. This company also installed the 50,000 watt 
transmitters which were designed and manufactured by another 
I. T. & T. associate. The Federal Telegraph Company. 


International Telephone and Telegraph Corporation 

67 Broad Street, New York, N. Y. 



A New Voice to 
Good Neighbors 


by IT&T 


r, 


Worthington 

AIRFIELD 

"Grass Blitzer” 

Largest Capacity mowing machine develops thick, dense turf; helps 
eliminate dust, loose stone, mud. 



Because the Worthington Airfield "Grass Blitzer” 
can cut 46 acres per hour or 368 acres in an 8-hour 
day, it permits the Airfield Superintendent or Oper- 
ations Officer to cut regularly and frequently. 

Frequent regular cutting at proper heights de- 
velops a thick, dense turf which keeps down dust 
during take-offs and landings which is, today, a major 
cause of too frequent motor tear-downs and parts 
replacements. 

Dense turf helps eliminate hazards to propellers 
of loose stone, aggregate, gravel, etc. drawn into 
them during motor rev-ups, take-offs and landings. 

Dense turf helps to absorb rainfall, preventing 
muddy bare spots which have caused serious skids 
and accidents during take-offs and landings. 

Short, dense turf tends to eliminate wheel marks 
which can be photographed from as high as 30,000 feet. 

At normal cutting speed of 20 m.p.h., the Worth- 
ington Airfield "Grass Blitzer” is able to keep out of 


the way of plane traffic and a short-wave radio re- 
ceiver is available which enables the field control 
officer to direct its speed and movements, eliminating 
the danger of collision. 

Worthington engineers have also developed a 
trailer to house the cutting units and enable its own 
fast tractor to transport them at highway speeds of 
30 m.p.h. to the various Dispersion Fields around its 
central station for immediate and continuous use 
when and where needed. 

Worthington Mower Company has prepared a 
handsome, illustrated catalog, "The Worthington 
Airfield 'Grass Blitzer’ — A Study of Airfield Turf 
Area Mowing and Maintenance Problems.” It con- 
tains complete information and detailed specifica- 
tions as well as an authoritative discussion on the 
necessity for the development of proper turf con- 
ditions. Write for it, today, before your turf prob- 
lems become acute. 


WORTHINGTON MOWER COMPANY 


AVIATION. Ma 




ROTO-CLONES assure 



THE AAF AIRPLANE ENGINE FILTER 

When called upon by army engineers and the air craft 
manufacturers to supply an engine intake filter that 
would perform under any and all conditions, the 
American Air Filter Company was 
able to go into production immedi- 
ately on the proper type filter for 
this service. This prompt response 
was made possible by AAF's twenty- 
two years' experience in the field of 
industrial air filtration and dust con- 
trol. The filters we are furnishing not 
only meet airplane construction re- 
quirements, but specifications of the 
Army Air Corps as well. Write for 
free information and technical report 
No. 306. 


I WRIGHT AERONAUTICAL CORPORATION i 


| AMII1ICAN All) lllljH COMPANY. INC., 346 CINIRAI AVUORISVIlll.KY. 
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780 pages of data and methods on 
airplane engine installation and 
overhaul 

Here is a comprehensive and authoritative manual for those 
concerned with aircraft maintenance and others who need a 
detailed working knowledge of airplane engines and acces- 
sories. Its 20 sections present a wealth of practical information 
on everything from construction details of all types of engines 
to suggestions on the care of pontoons, from instructions for 
the complete assembly of engines to methods of splicing wires, 
in a fully-illustrated, easy-to-under- 
stand treatment. Here are the facts 
and figures in usable and depend- 
able form, compiled by Fred Col- 
vin, one of the country's leading 
writers of practical, technical 
books, and based largely on latest 
information from manufacturers. 


Aircraft Handbook 

By FRED H. COLVIN 

Editor Emeritus, American Machinist 

Completely new Fifth Edition. 

782 pages, 5'/2 x 8, 621 illustrations, 112 tables. $5.00. 



Can you answer these questions? 


m V-1710-C1S engine? 

a Twin Wasp engine for tesi? 


ing Marvei-Schebler carburetors? 
a Bendix-Scintilla magneto? 


id answered with the m 


e questions 


Just Out! 


How the Handbook can help you: 

Consult Colvin's Handbook for constructional 
features of airplane engines, specifications, limits 
of wear, electrical and lubricating systems, etc.. 
methods of installing, disassembling and assem- 
bling them, caring for and adjusting their parts, etc. 
— everything necessary to the intelligent perform- 
ance of inspecting, servicing, and repair work. 
Check your problems against best accepted prac- 
tice, as reflected in its fact-filled pages. 


Features of the Fifth Edition: 

First published details of the new Allison engine and ol the 
enced touch of Fred Colvin in presenting the plain instruction and 


SEND THIS McGRAW-HILL COUPON 


The Handbook covers all types of en- 
gines and their accessories, and adjust- 
able propellers, the most used airplane 
instruments, landing gear floats, etc. — 
with a profusion of understandable de- 
scriptions, tables, diagrams, servicing and 
trouble-shooting procedures. Here is the 
means of avoiding errors, saving time and 
trouble in procuring vital information, as- 
suring yourself of best results in a wide 
variety of problems. 


McGraw-Hill Book Co., Inc., 330 W. 42nd St., N. Y. 

postpaid. (Postage paid on orders accompanied by remmanco.) 

City and Slate 

Position 

(Books sent on approval in U. S. and Canada only.) 
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A WAR MESSAGE 

to 

ALL EMPLOYERS 


★ From the United States Treasury Department ★ 




have worked out an economical solution 



to 

YOUR BURRING PROBLEM 


The LEA Method, now in use in a number 
oi important plants manufacturing mate- 
rials for victory including plane and 
engine parts, machine gun assemblies, etc. 
embodies the selection of the ideal com- 
binations of special types and shapes of 
buffing wheels with the proper grades of 
Lea Compound. 


In writing for descriptive literature, give 
full details of the burring operation to 
which you wish to apply the LEA Method. 
The part, metal and nature of operation 
have an important bearing on the buff 
and composition selected. 


T HEY'RE time-consuming and labor- 
wasting — those burring operations as 
now carried on in many plants with bench 
after bench of workmen removing excess 
metal with hand files, burring tools, emery 
cloth, etc. And it's a tricky job to maintain 
proper tolerances and measurements 
when using such tools. 


THE LEA MANUFACTURING CO. 

Waterbury, Conn. 

Specialists in the Production of Clean-Working Bulling and Polish ing Compounds 




THERE’S ONLY 


One Best 


and 


when it comes to aviation 
commentators, he's unquestionably Cy 
Caldwell. None match his penetration, his 
accuracy in predictions, his clarity, his wit. 




NOW WRITES EXCLUSIVELY FOR FLYING 


Again FLYING has added a great name in aviation to its already impres- 
sive roll of authors, a roll composed of our leading statesmen, military 
experts, aviation authorities. No wonder FLYING has readership leadership! 

Caldwell writes from experience. He was a captain in the British air forces 
during World War I. He was a civilian flyer, test and commercial airlines 
pilot, plane salesman, aerial trouble-shooter. For more than a score of 
years his life and that of aviation have been inextricably intertwined. 

When he writes of aviation he writes of a world he knows 
and loves. Little wonder he's America's Premier Aviation Commentator. 


Watch for him in FLYING, starting with the 
MARCH ISSUE 


FL Y/UG 


NOW ON SALE AT ALL NEWSSTANDS 
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NEW! 001 AIRLOC FASTENER 


FOR AIRPLANE COWLING, 
ACCESS DOORS AND 
INSPECTION PLATES 


easy to install . . meets all Army and Navy tests for vibration and endurance 



Just two primary parts: 
Stud receptacle and Stud 


JUST ONE of the many Dot Fasteners we 
moke for the armed services. No matter for what 
purpose you need a fastener, first call upon DOT. 
Write today for our newest catalog. 

UNITED-CARR FASTENER CORPORATION 

31 Ames Street, Cambridge, Mass. 

Represented at Nr:c > orf, Chieapt . Detroit , Stitt fraud ten, I. 

In Cantata i The Unite J-Carr fttttentr Company nj Cantata, 
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THEY WORK TOGETHER TO BUILD 


~lf<nuu/ 

TEMPERATURE REGULATORS 

The job of manufacturing oil temperature regulators 
for our bombers and fighters is one that requires 
precision methods, vigilant testing and, most impor- 
tant, a specialized knowledge of the cooling of 
internal combustion engines. The Young Radiator 
Company is proud to share this important assignment. 
For the task, YOUNG has heat transfer specialists 
with years of experience, endless research in a modern 
laboratory, and all the facilities of complete engineer- 
ing and production departments. You can take your 
aviation cooling problems to YOUNG with confidence. 

YOUNC RADIATOR COMPANY 




DON’T WISH YOU WERE AN 
AIRPLANE PILOT OR AN 
AVIATION MECHANIC 
come to 


Roosevelt 
Aviation School 

AND LEARN TO BE ONE 



SPRING CLASSES 
START MARCH 30, 1942 


AVIATION TRAINING AT ITS BEST 


ROOSEVELT AVIATION SCHOOL 

at Roosevelt Field, Mineola, Long Island. N. Y. 
Without obligating me, send details of course checked: 

O COMMERCIAL PILOT I ' COMBINATION FLIGHT-MECHANIC 
O PRIVATE PILOT □ MASTER AIRPLANE It ENGINE MECHANIC 

Nome Agn 

Sift Add ft 
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I N the Thurston Laboratories we 
“power dive” all fabrics on a tensile- 
strength recorder before we allow them 
to carry the AIRWING label. 

It is a careful test, because vastly im- 
proved aircraft performance is making 
severe demands on the fabrics in use 
today. That is the reason why every 
specification is subjected to thorough 
testing in our Laboratories. When you 
see the AIRWING name on fabrics or 
tapes you can be certain of assured per- 
formance, guaranteed to exceed speci- 
fication figures. 

The famous AIRWING line includes 
airplane fabrics, balloon cloths, utility 
cloths. A complete selection of tapes 
comprises pinked edge and sealedge 
tapes, herringbones and predoped tapes. 
AIRWING tapes are available in all 
widths, cut in our own factory. 

If you insist on AIRWING Fabrics 
and Tapes, you can be certain of proved 
performance. 



W. HARRIS THURSTON 


* THURSTON CUTTING CORPORATION * 
Main Offer: 40 Worth Street. New York, N. Y„ U. S. A. 




Are Your Production 
Machines 


"High-Level Fighters", too? 

Make certain that your production machines operate 
at their topmost ceiling of efficiency . . . and that every 
stroke of their work scores a direct hit in the battle 
for production and still more production. 

Fit them to keep running reports of their own per- 
formance . . . attach Veeder-Root Devices that count 
any unit of motion or production in any terms de- 
sired. Then from their facts-in-figurcs it is possible to 
establish the most efficient production schedule . . . 
and tell immediately when any machine or process 
falls below it. Find out how Veeder-Root Counting 
Devices can help you hit new production "altitude 






Justrite Safety Products are designed and 
built with one definite idea in mind — to 
reduce the danger of fire by automatically 
eliminating the dangerous results of care- 
lessness and forgetfulness. When men for- 
get to be careful, you can depend upon 

JUSTRITE 

SAFETY PRODUCTS 


JUSTRITE Approved SAFETY CANS 

The most practical and sen- 
sible way to handle and 
store explosive and 'flam- 
mable liquids. Easy to pour 

— easy to fill. No spilling 

— no splashing. Trigger 
handle closes spout auto- 
matically except when 
pouring. Body of 24-gauge 
lead coated steel, double 
seamed and soldered. Noz- 
zles and handles of malle- 
able iron electrically tin- 
ned. High gloss red baked 
enamel finish. Made in 7 
sizes from 1 pint to S gal. 


JUSTRITE Twin-Bulb ELECTRIC LANTERN 

For industrial use as well 
as an emergency light for 
airfields and planes, this 
lantern provides absolute 
dependability and safety. 
Ruggedly built for years of 
service — gives powerful 
634 candle power forward 
beam plus light to sides 
from the same bulb at the 
same time. Twin-bulb fea- 
ture prevents light failure. 
Just flip the switch and sec- 
ond bulb slips into place 
and lights instantly. 

Ask your jobber or write direct 


IIICTDITC manufacturing company 

(lUO I 111 I b 2090 N. Southport Ave., Chicago, III. 





IMDERFLOOR 

ELECTRICRL 

DISTRIBUIIOn 
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By the next mail we’ll send 
you all the help you need to 
GET YOU It AIR PILOT’S 


...if you send the coupon beh 



1, i.l Og the Frets'. 

AIK PHOT TRAINING 








PO^wLar G8 


. . the Precision Belt Grinder 





chines — how it works 
plastics, hard rubber — how . . 
tolerances as small as .005" — 1 
flow of work. 

We’d like 


PORTER -CABLE MACHINE CO. 

1850-3 N. Saline St. 


3 


helpful books for 


AVIATION MECHANICS 


Air- 

craft 


Welding 

S'SS“' 

A complete, practical in- 
troduction to modern air- 
craft welding, describing 



preliminary work needed to prepare pieces for welding, and 
details of the welding process. Clearly and concretely, it ex- 
plains the difficulties likely to be encountered and how to solve 
them. 121 pages, 814x11. illustrated. $2.00. 


How to Ho Aircraft 
Sheet metal Work 

By Carl Norcrass, Managing Editor. Aviation, and James D, Quinn, Jr.. 

A concise, practical course, telling how to lay out work and 
cut, form, and join sheetmetal parts used in airplane manu- 
facture and repair. Also fundamentals of blueprint reading 
and shop mathematics, review questions and practice projects, 
make this a valuable guidebook for those who wish to learn this 
work or to improve their skill. 285 pages, 6x9, 172 illustrations. 
$2.20. 

Mathematics for the 
Aviation Trades 
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Waste —waste— waste! Thousands of dollars going 
into the waste box in blue print departments . . . count- 
less hours uselessly spent in trimming prints to size. 
That's what Bruning set out to eliminate in making it 
possible to produce BW (black line) Prints in place of 
blue prints, in large volume without trimming. 

And so today, all industry avoids waste . . . speeds pro- 
duction ... by using Bruning Black and White Prints, cut 
to the exact size of their tracings. In addition, BW (black 
line) Prints are easier to read and check than blue prints. 

That’s only one of the many ways Bruning research 
speeds and simplifies drafting and reproduction proc- 
esses. Upon such a policy of service to the customer 
Bruning has built a business which today is a nation- 
wide organization, dedicated to the policy that the user’s 
interest comes first. Charles Bruning Co., Inc. 

iavKSN« 

1897 

NEW YORK • CHICAGO • LOS ANGELES 
Branches in 13 Principal Cities 

SPEEDS— SIMPLIFIES— AND PROTECTS A NATION'S DRAFTING 




How Mueblbausen is 


Helping Aviation 


All these springs must be correctly engi- 
neered and fabricated. And engineering goes 
beyond mere mechanical design. It requires a 
thorough study of all operating conditions. 

Valve springs must withstand the stresses 
imposed by rapid oscillations — the corrosive 
action of engine gases and salt air — temperature 


•t heat and st 


To 




C 


specially designed m 
checks valve springs for 
te and endurance tint- I 
'd imposes stresses more . 
severe than those encount- I 
ered under actual operation. I 

Feel free to check your spring retirements 



with Muehlhausen. Send outline o: 


R INFORMATION 


FREE! seni 

• Stir Dir Spring TntJrr 

• Important! of Spring! For Anaamrnl 


MUEHLHdUSCN 


© 


SPRINGS 


EVERY TYPE AND 
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Versatility and Strength in 

Plastic Bonded 

PLYWOOD STRUCTURES 

for Aircraft Industries 

COMPLETE 

ENGINEERING 

SERVICES INCLUDING ' n 

For the first time a handbook. catalog that contains 
complete information on precision switches for aircraft 
Here's real help for aircraft engi- Switches arc all presented in 

switching problems. Dimensions, This book will soon be off the 
weights, operating principles, press— let us send your free copy 

tions for application of Micro Aircraft Catalog No. 70. 

MICRO iHg : SWITCH 

Allied Aviation 

Corporation 

MOLDED PLYWOOD AIRCRAFT 

BALTIMORE, MD„ U. S. A. 

Prompt Deliveries 

A / 

ARE You 

'Sgki 'W 

Are you 5==ss 

ll ly 

ARE You - ■' ^ 


ARE YOU 

B A 30 

H. H. ROBERTSON CO., Formers Bank Bldg., Pittsburgh, Pa. 

ROBERTSON 

B *A* 30 airplane wing cloth, famous for 
its uniformity, is lighter, stronger and more 
closely woven than other airfoil fabrics. 

WELLINGTON SEARS COMPANY 

65 WORTH STREET NEW YORK CITY 

anEGmaira 

FLOORS 
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1. Featherlight ... for vital weight reduction; 

2. Insulates and traps noise; 

3. Does not collapse nor collect moisture; 

4. Maintains normal temperature. 


10,000 miles 
in the air . . . 

livcred to uviution companies 50.000,000 feel 

Deltahcalrm Aircraft Wires have synthetic 

current-carrying capacities . . . resist oil, 
gasoline anil most corrosive vapors. They arc 
light in weight, extra-flexible, ami small in 

Depart men I, General Klcctric Company, 



GENERAL (D ELECTRIC 



K' Felt meets, and exceeds, all Department of Com- 
merce, Army and Navy Department requirements for 
insulating and acoustical treatments. Today’s planes re- 
quire this material which has proved its toughness. Tem- 
perature may drop suddenly from 110° F. on the ground 
to 30° below zero F. in the ceiling but the sound-absorb- 
ing and insulating properties remain positive. 

Engineers, chemists and designers for leading airplane 
manufacturers are constantly finding new uses for "K” 
Felt and for standard S.A.E. Felts. Felt absorbs shock as 
well as sound and vibration, is the finest reservoir for 
oil and grease and has lowest friction against metal. Cut 
Felt Parts are necessary for the efficient and economical 
operation of practically all types of machines. Factual 
Data Sheets are available, and capable Sales Engineers 
will be happy to give personal counsel. 

AmericanFelt 



General Offices: Glenvillk, Conn. 

Sales Offices at New York — Boston — Chicago — Philadelphia — 
Cleveland — Detroit — St. Louis — San Francisco 

RETAINERS, WICKS, DUST EXCLUDERS, CASKETS, INSULATING FELTS, 
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WHISTLER 

Adjustable Perforating Dies 

CAN BE CHANGED AT WILL 
WITHOUT ADDITIONAL DIE EXPENSE 


( OPERATES LIKE ANY I 
SINGLE PURPOSE DIE | 




THE 

Govro-nelson 

COMPANY 

1931 Antoinette Detroit, Mich. 
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Hydraulic Pumps. 

Meriam Manometers are used for engine 
testing, and for calibrating aircraft instruments 
in every Army air field in the United States and 
Principal Possessions, at Navy and Marine 
Corps air fields and by manufacturers of air- 
planes and their principal parts such as engines. 


Our wide experience in this exacting work is 
fully at your disposal. Do not hesitate to write 
us about your problems. We will endeavor to 





With "Vengeance" Dive Bombers 

The Vultee "Vengeance” Dive Bomber, 
now in quantity production for the 
British Empire, is equipped with Wittek 
Type FB Stainless Steel Hose Clamps. 

Leading aircraft manufacturers, engine 
builders, and airlines name the Wittek 
Type FB as the standard specifications 
hose clamp. 
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WHERE TO BUY 


... on Aircraft Parts 

A compact precision bench-type 
pantographic machine, with 
interchangeable heads ... for en- 
graving instrument dials, name 
plates, etc. . . . and for acid etch- 
ing or electrically marking air- 
craft engine parts — heat-treated or 
annealed — on flat, concave, or 
convex surfaces. 


engraving head attached. 

H. P. Preis Engraving Machine Co. 


GET WORK OUT 

FASTER 


T I TAN I NE - 

TITAN IN E INC. UNION, N. J. 


The 

WHERE TO BUY 
SECTION 
of 

“AVIATION” 

supplements other ad- 
vertising in this issue 
tvith these additional 
announcements oj prod- 
ucts and services essen- 
tial to modern aeronaut- 
ical work. Make a habit 
of checking this page 
each issue 
Departmental Staff 

AVIATION 


AVIATION. 





AVIATION. March. 





AVIATION'S MARKET PLACE 





AVIATION S MARKET PLACE 


mtmm - 


ISiWSss 








WANTED 
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0-.I.M eat =« MU a 'rm**. UUM 


PRfln & WHITNEY AIRCRAFT 



irican Navigation Serv 


j L 


WANTED 

SALES REPRESENTATIVES 

Men now handling standard aviation equipment, 
to sell complete line of engine and wind driven 
generators and electric starters. Exclusive terri- 
torial arrangements. Write today. 

Bo* SW-709, Aviation Magazine, 330 W. 12nd St., New York City 


Haiti 


* 



WSm 







AVIAI IUN b MAKKtT PLACE 


FOR SALE 

FINE HANGAR 


UNITED AIR LINES 

TRANSPORT CORPORATION 


the PREFERRED 
INSTRUMENT Saeoice 

Each instrument, repaired oi 
by Snyder's factory-schools 
ment technicians is individi 
brated to the specific plai 
it is installed. 

makes ot aircraft . . . overhaul service 
and reconditioned instruments carry 6 
months guarantee. Stock is complete 



US FOR Approved Repair Station 188 

INSTRUMENTS 

NEW — USED — ALL TYPES — SALES — REPAIR — INSTALLATION — COMPLETE STOCK 

STANDARD AIRCRAFT EQUIPMENT COMPANY 





WINGS FIELD, INC. 

rft Service 

^-HOWaLd s' Lrsf'OSIllE 


Dow M 


Aviations 

MARKET 

PLACE 

(Classified Advertising) 

RATES 

10 cents a word! minimum $2.50 

Displayed: 


$4.00 p- 


. Contract rt 


SEARCHLIGHT CAN HELP YOU ! 

M UNDREDS of miscellaneous business problems that confront you from time to tin._, 
can be quickly and easily solved through the use of the Searchlight Section of this 

the fields served by these publications; when you want additional employees, want 
buy or sell used ^or surplus equipment, want additional products to manufacture, sc 

Departmental Stall, McGRAW-HILL PUBLISHING CO.. Inc. 

330 West 42nd Street. New York City 

These McGRAW-HILL PUBLICATIONS include SEARCHLIGHT SECTIONS 

(Claseflled Advertising) 


electrical M. 
tU Chem"ica1 and°" electronics 

Metallurgical ^Engineering ^ni'ng^ournnl 1 


iSdU 


Teitila World 


AVIATION S MARKET PLACE 


Aviation Schools 

AERONAUTICAL ENGINEERING — GROUND — MECHANICS — FLYING — INSTRUMENT 





quickly through spe- 


f WRITE FOR FREE FOLDER- 
COURSE BELOW AND MAILT0DAY 

□ 2 MONTHS AIRCRAFT WELDING . _.. r 

□ 3 MONTHS AIRCRAFT SHEET METAL of workers and Luscombe Graduates 
8 MONTHS AIRPLANE MECHANICS IGov't Approved! ployed throughout ' 

i 8 MONTHS MASTER MECHANICS (Gov't Approved) J ”-*~ 
i 1 TEAR MASTER MECHANICS (Gov't Approved) 

Ximmhe SCHOOL OF AERONAUTICS 


See... 

School 

Advertising 

INDEX... 


for additional schools 
and dying instruction. 


YOUR FUTURE IS SECURE 

AS AN AIRCRAFT INSTRUMENT TECHNICIAN 







| % 
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★ 


★ 


fry* 


Chicago and Southern is among the outstanding air lines whose fast 
transportation of key men is helping to speed up defense activities. 
Air travelers know that its service offers a direct route from the South 
and Southwest to the principal cities of the North and East. 



For the lubrication of its big fleet of 21 -passenger Dixieliners, Chicago 
and Southern Air Lines, Inc., relies upon Sinclair Pennsylvania Motor 
Oil exclusively. More than 25% of the engine oil used by commercial 
air transports in the United States is Sinclair Pennsylvania. 

Full information about this oil and other Sinclair aircraft lubricants 
will be promptly furnished by Sinclair Refining Company, 630 Fifth 
Avenue, New York, N. Y. 



SINCLAIR REFINING COMPANY (Inc.) 
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Today, as contractor to the U. S. Army and the 
U. S. Navy, the Spartan Aircraft Company is 
doing everything in its power for Defense. 

But it isn't enough that Spartan serves today. 
It isn't enough that Spartan's complete facili- 
ties be placed at the command of the U. S. 
Government during the emergency. We feel 
that we must keep ourselves ready to serve 
America tomorrow . . . that we must keep our 
minds and our engineering imagination ever 
working toward the future. For the kind of a 
future America is defending today is a future 
that is going to need, more than ever before, 
dependable aircraft. That is the kind of a 
SPARTAN airplane that will be built for to- 
morrow— out of the experiences of today. 
Here at Spartan we are gaining experience of 
immeasurable value. We are gaining experi- 
ence to meet the needs to come. 

Just as the Spartan "EXECUTIVE'' has always 
been known for dependability, speed, economy 
and efficiency so will the SPARTAN airplane 
of tomorrow be designed to meet the needs of 
the times with still greater efficiency. 
"SPARTAN" always has been . . . since 1929 
. . . and always will be an important name in 
aviation. 


SPARTAN AIRCRAFT COMPANY 




Contractor to the U. S. Army and the U. S. Navy 

TULSA, OKLAHOMA 
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DOW OFFERS COMPLETE 

C ' n L T ' [S F °K miCATION 
OF DOWMETAL PARTS 

The Parts Shown here are 

sub-assemblies which are 77 ° ' h<5 “ any d °wmetal* 
.“ T " Fabrication Division C * Dow- 

lr >9, welding, riveting , C p,ele lilies for form 
and are daiiy producing" vit^T" 1 **" 9 ° re available 
na ,0n = Victory Program ° ,rplane parls for the 

Such items as wheel par(s oj , ^ 

maS,S ' cases iurnJ YdraU,icfluid, anfe. 

men ' are all suitabie , or ; '" " Ure and fixed equip. 

“ DOW «^al. ‘ asl - economical production 
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PAN-AMERICAN 
PACIFIC CUPPER 


W ITH running lights out and radio silenced, Pan 
American Airways* Pacific Clipper swung from 
its scheduled course to elude invading enemy war- 
planes and continued, in accordance with a "planned 
procedure", on a 24,686 mile course around the 
world. The resourcefulness exemplified by flight 
personnel and the steady, unfaltering performance 
of equipment throughout the 209 hours of flying 
operation is an achievement of which Pan American 
can be justifiably proud. 


To the Pan American engineers engaged in the 
selection, operation and maintenance of equipment, 
Eclipse Aviation offers congratulations for a job well 
done. Proud are we of the part that Eclipse Aircraft 
Accessories played in this historic flight. More than 
ever before, air line operation is responsible for 
the maintenance of safe and speedy transportation 
throughout the Western Hemisphere. Today, with the 
Americas fighting a common enemy together, AIR 
LINES have truly become LIFE LINES OF DEFENSE. 


Eclipse Products used in the Pan American Pacific Clipper 

E-160 Direct Cranking Electric Starters, Battery Booster Coils, Solenoid Starting Relays, Engine Driven Generators, 
Engine Driven Autosyn Alternators, Current Regulators, Battery Operated Autosyn Dynamotors, Air Check 
Valves, Oil Separators, De-Icer Distributing Valve, De-Icer 4-Way Control Valve, Propeller Anti-Icer Pump, 
Flap Retracting Motor, Fluid Check Valve, Motor Driven Hydraulic Pump for Propeller Feathering, Electric 
Propeller Governor Control and Switch. 
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